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Clinical Section. 
President—Sir HERBERT WATERHOUSE, F.R.C.S. 


Parotid Cyst. 
By Puivie TurRNER, M.S. 


J. D., MALE, aged 18, joiner’s apprentice. 

History.—Swelling in left parotid region, almost from birth. Pain only on two 
occasions, following a blow to the swelling. On these occasions the swelling was 
enlarged for about six months. , 

Signs.—Cystic swelling in pre-auricular region, diagnosed as dermoid cyst. 
About one to two inches in diameter. 

Operation.—An attempt to dissect out the cyst was not successful. It 
ramified widely in the parotid gland. It contained a serous fluid. ‘The outer wall 
was removed. The cyst has not disappeared. It can be made to discharge into the 
mouth upon pressure. 


A Case of Ateleiosis (Lorain’s Disease), 
By C. WorstER-Drovucut, M.D., and B. W. C. ArcHErR, M.B. 


THE patient, M.R., a girl, aged 18, is the sixth child of a family of seven; she 
was a full-term baby and the labour was quite normal. She has, however, always been 
small and weak and was very backward up to the age of five. At this time she was 
treated for a year with regular doses of thyroid extract, and her condition is said to 
have improved greatly, both mentally and physically. Thyroid was re-administered 
from her seventh year, but owing to her being at a boarding school the treatment 
was only undertaken during the holidays, a period of about four months in the year. 
Since July 21, 1926, she has received thyroid extract 1 gr. every day. Attacks of 
headache and vomiting have occurred since the middle of last November, lasting 
about four to five days, every three weeks. 

No other member of the family is affected, the only point of note in family history 
is that the mother developed mental symptoms after the birth of the third child. 

Present Condition.—According to the Stanford revision of the Binet-Simon tests 
(Terman) the patient’s mental age is that of thirteen years, and her intelligence quotient 
is 0:7. She has an excellent memory, is small, thin and somewhat emaciated. The 
body is well proportioned, and the facial features, although pale and pinched, are well 
modelled. The muscles throughout the body have lost their childish fatness. There 
is an absence of hair on the pubis and in the axille. The breasts are undeveloped, 
and the genitalia are not large, but in proportion to the rest of the body. 

Physical Examination.—The outstanding feature of the examination is that the 
patient is a woman in miniature. Height 4 ft. 1 in.; weight 3 st. 5 lb. 

The maximum length of the head is 155 mm., maximum breadth 130 mm., witha 
cephalic index of 84. 

An X-ray photograph of the skull shows a sella turcica larger than normal. 

The thorax is not well developed, the circumference of the chest measuring 
600 mm. on inspiration and 570 mm. on expiration. 

The visual fields show no abnormality. The optic discs are normal. Thereis no 
nystagmus. The pupils are equal, central and circular, and react readily to light and 
convergence. All the other cranial nerves are normal. There is no disorder of 
sensation or co-ordination. The reflexes arenormal. There is no enlargement of the 
thyroid gland. 

The temperature is invariably subnormal, never reaching above 98:2° F. 
The heart, lungs and abdominal viscera show nothing of note. The pulse-rate 
averages 105 and the blood-pressure is 110 mm. Hg systolic, and 75 mm. diastolic. 

Ap—CL 1 [February 11, 1927. 














772 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


40 Worster-Drought: A Case of Ateleiosis (Lorain’s Disease) 





The blood yields a negative Wassermann reaction. Blood count shows 5,640,000 
red cells and 7,200 white cells per c.mm. The hemoglobin is 91 per cent. and the 
colour index 0-8. Differential leucocyte count: Polymorphs, 68 per cent. ; lympho- 
cytes, small 20-5 per cent., large 8 per cent., total, 28-5 per cent., and large 
mononuclears, 3:5 per cent. There were no eosinophils or mast cells. About 
2-5 per cent. of the polymorphs were very immature, verging on the size of 
intermediate myelocytes. 

Stained films: There was moderate anisocytosis and the general size of the 
red cells was distinctly small. No poikilocytosis, nucleation, nor blastophilia. 
There was no reduction in the size of the lymphocytes, but large, i.e., younger, 
lymphocytes were numerous and the polymorphs also showed a tendency towards 
infantile forms. Blood platelets were present in ordinary average numbers in 
the films. 

The cerebro-spinal fluid shows the presence of 267 cells per c.mm., mostly small 
lymphocytes, but with about 5 per cent. of polymorphs, 2 per cent. of plasma cells, 
and occasional endothelial cells. Many of the cells were in clumps of one to 
two dozen and sometimes up to 100 cells—making an actual count practically 
impossible. Many of the polymorphs contained fairly large globules, staining with 
scarlet red, in addition to their ordinary granules. 

Total protein, 0-12 per cent. Globulin, moderate excess. Wassermann reaction 
negative. The colloidal gold curve was of the luetic type, 1234432000. The sugar 
tolerance is definitely raised. The urine is normal. 

X-ray photographs of the hands and knees show wide separation of the epiphyses. 


COMMENTARY. 


The condition of the patient shown, it will be agreed, corresponds with the Lorain 
types of infantilism, that is, a delicate, undersized individual with the bodily 
proportions of an adult, but without secondary sexual characteristics. The first cases 
of human beings who for their lifetime remained in a childish state, appear to have 
been described by Dancel, while the term “ infantilism” was introduced by Laségue. 
Lorain, however, in 1871 published the first exact clinical description of the type of 
infantilism of which the present case is an example, but he did not associate the 
condition with the pituitary gland. De Sanctis, in 1905, would seem to have been 
the first to attempt to explain this form of infantilism by an abnormal function on 
the part of the ductless gland system. It was E. Levi, in 1908, who first published 
a case with skiagrams showing an enlarged and deformed sella turcica, due probably 
to the presence of a pituitary tumour. In 1911, G. Peretz recorded a case of 
dwarfism with congenital absence of the pituitary, and H. Cushing (1912) also 
described a case of the Lorain type, aged 18, with enlarged sella turcica, papillcedema 
and general signs of increased intracranial tension ; the latter author considered that 
the condition resulted from a functional deficiency of the anterior pituitary lobe. To 
complete the evidence associating the Lorain type with the hypophysis, A. J. Walton, 
in 1922, described a case in which he removed the entire pituitary gland; the lesion 
proved to be a large, adenomatous and semi-calcareous cyst which lay well forward 
in the pituitary fossa, the anterior clinoid processes being destroyed. 

A few cases have been recorded (e.g., by Blair Bell, 1919) in which X-ray examina- 
tion has shown the presence of a shallow sella turcica. It is probable that in such cases 
with a small sella, the anterior pituitary lobe is either congenitally absent or atrophied, 
while in those with an abnormally large and distorted sella, post-natal destruction of 
the anterior lobe by a cyst or tumour has occurred. In 1911, Hastings Gilford 
introduced the term “ ateleiosis ’’ to designate a condition of “ continuous youth,” and 
it is probable that some cases of the Lorain type of hypopituitarism have been 
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included under this heading (e.g., F. Parkes Weber, International Clinics, vol. ii, 
series 31, 1921). 

Features of the present case to which we would especially draw attention are: 
(1) The skiagram of the skull showing an abnormally large sella turcica. (2) The 
infantile type of the blood-picture—the generally small size of the red cells, the 
immature polymorphonuclears and the relative increase in large lymphocytes. 
(3) The results of the cerebro-spinal fluid examination: The cell count of 267 cells 
per c.mm., mostly small lymphocytes, but with 5 per cent. polymorphonuclears, 
2 per cent. plasma cells and occasional endothelial cells; also the fact that many 
of the cells contain fairly large fatty globules. This observation on the cerebro- 
spinal fluid is one that we have been unable to find recorded in connexion with any 
similar case. Indeed, in the majority of published examples of the disease no 
examination of the cerebro-spinal fluid is mentioned. The findings indicate that some 
chronic inflammatory change is taking place, probably in connexion with a pituitary 
tumour or cyst, the presence of the latter being suggested by the skiagram and clinical 
condition of the patient. 

The case has only recently come under our observation, and it is proposed to note 
the effect of treatment with anterior pituitary lobe extracts by the mouth. 


Dr. I’. PARKES WEBER remarked that not all ateleiosis subjects were thin like the present 
one. Some of them were “ mixed cases,” tending to obesity of “ pituitary” or “cerebral” 
type. Dr. Weber etiologically compared the chronic thinness of cases like the present one 
with the acute cachexia of the syndrome described by Simmonds in 1914. 


‘‘Seasonal” Enlargement of the Parotid (Two Cases). 
By Puiuie Turner, M.S. 


Case I.—H. P., MALE, aged 25, kitchen porter. 

History.—Born with hare-lip and cleft palate, which have been treated by 
operation. Admitted for a painful swelling of the left parotid gland, said to have 
recurred each autumn for twelve years or more. 

Signs.—Both parotids thickened and swollen. No other salivary glands enlarged. 

N.B.— Admitted to medical ward two months previously for pain in the abdomen 
and flanks, mostly the right. Pulse 120, respiration 30, temperature 101° F. Some 
dyspncea. Abdomen vaguely tender. Symptoms disappeared in two to three days. 


Case IJ.—T. McH., male, aged 4. 

History.—Alternating swelling, each three months, of right and left parotid glands, 
since the age of two years. Pain, particularly on eating hard sweets or oranges, each 
time the swelling appears. 

Signs.—Both parotids thickened. Submaxillary glands slightly thickened, glands 
palpable in neck. Spleen also palpable. 

Transient glycosuria in ward (? alimentary). 


Case for Diagnosis. 
By A. E. Mortimer Woo tr, F.R.C.S. 


THE patient first came under observation on November 3, 1924. 

The history was that a few weeks previously she had struck her knee with a 
piece of wood. At the time she was first seen there was a certain amount of 
traumatic synovitis of the left knee-joint. Grating occurred on movement. She 
was ordered Scott’s dressing, and a fortnight later the knee-joint was aspirated and 
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plaster of Paris was applied. This was kept on for a short period, after which the 
patient was lost sight of and not seen again until January 24 of this year. 

There is a large swelling occupying the area of the subcrural synovial pouch, 
which is fluctuating. X-ray shows no bony changes. 

Opinions are invited as regards diagnosis and treatment. 

Dr. F. PARKES WEBER thought the little nodules were neuromata of some kind. Ther 


were no molluscous fibromata or patches of cutaneous pigmentation to suggest Reckling 
hausen’s disease. 


Pituitary Adiposity. 
By BERNARD Myers, C.M.G., M.D. 


B. H., FEMALE, aged 14, shows the distribution of fat seen in pituitary adiposity. 
Mother states that patient has become fat during the last nine years. She is 
mentally normal and ahead of many children of her age. Appetite good; digestion 
excellent; bowels opened daily. Sleeps well (used formerly to be a somnambulist). 
Menstruation commenced in April, 1926, and is now regular every four weeks. She 
feels fit in every way, the only disability being the excessive fatness and double 
knock-knee. The mother had three children and one miscarriage, one child died of 
appendicitis. There is no known case of obesity in the family. Two of her 
mother’s brothers had lung trouble. 

On January 8, 1924, when I first saw the patient, her height was 4 ft. 10} in. 
and weight 10 st. 4 lb. (normal, “Bowditch” 4 ft. 6 in. and 4 st. 13 lb.). She was 
put on thyroid 4 gr. t.d.s. to begin with, and pituitary, whole gland, 15 gr. t.d.s. On 
June 22, 1924, her height was 4 ft. 11} in. and weight 10 st. 5 lb. She stated that 
she felt much stronger for taking the pituitary. She was later put on thyroid 14 gr. 
and pituitary 2 gr. On February 21, 1925, she was -feeling ‘‘ wonderfully well,” and 
had grown several inches, and her weight was 10 st. 11 lb. Ovarian extract did not 
agree with her. 

On May 26, 1925, her height was 5 ft. 14 in. and her weight 10 st. 13 lb. She 
was given thyroid 2 gr. n. et m. and pituitary 2 gr. 

On December 11, 1925, her height was 5 ft. 34 in. and her weight 11 st. 134 lb. 
She was feeling very well. Pituitary 3 gr. ordered t.d.s. 

On March 5, 1926, she weighed 12 st. 6 lb., and had just commenced to 
menstruate. Previously, she had been infantile sexually, but had lately developed, 
and there was now a distinct growth of pubic hair. She then took pituitary 5 gr. 
t.d.s. 

On November 5, 1926, her health was excellent, her height 5 ft. 3} in. and her 
weight 12 st. 12 lb. 

A week ago she was admitted to the Royal Waterloo Hospital for closer 
observation, her height being 5 ft. 4 in. and weight 14 st. 4 lb. 

Her blood-pressure on January 8, 1924, was 120—-80—40 ; on November 3, 1924, 
it was 135—95—40; on May 26, 1925, it was 118—75—43 (pulse 80) ; on March 5, 
1926, it was 125—80—45 (pulse 100). On admission, January 28, 1927, 
150—106—44 (pulse 90); February 2, 1927, 130—80—50 (pulse 75); February 4, 
1927, 140—110—30 (pulse 76). 

-Dr. H. E. Archer kindly performed the sugar tolerance test with 50 grm. of 
glucose on February 12, 1924. The blood-sugar before test was 0-14 per cent. 


15 minutes after glucose 0-15 per cent. 
’ ” ” 0-1 ’ 
60 - ” ” 0-19 “a 
90 ” ” ” 0-20 ” 
120 ” ” ” 0-13 
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No sugar was excreted in the urine during the test. I think we may take this 
test as being in favour of defective action of the pituitary gland. She is having at 
presentithyroid gland 3 gr. t.d.s., and pituitary whole gland t.d.s., and undergoing 
ultra-violet ray treatment. 

Her weight on February 4, 1927, was 13 st. 2 lb. 


Necrosis of the Skull. 
By E. C. Huaues, O.B.E., M.Ch. 


MALE, aged 53. 

Fifteen years ago he was under treatment for eight months for ulcers on the legs, 
and eight years ago for three years- for treatment of tuberculous hip-joint. No history 
of syphilis. Nine months ago, shortly after a blow on the back of the head, a swelling in 
the occipital region was noticed. This slowly increased in size, and was accompanied 
by discomfort on coughing, or straining at stool. An incision was made on the 
supposition that the swelling was an inflamed hematoma. Blood and pus were 
evacuated, and exploration detected loose fragments of bone and dura mater. 

On admission: A vertical incision over the occipital bone, discharging a small 
amount of pus; pulsation of the surrounding area present. Scarring of both legs. 
Strongly positive Wassermann. X-ray: “ Syphilitic osteitis of occipital bone.”’ 


Great Enlargement of Liver: Case for Diagnosis. 
By Sipyt R. Eastwoop. 


F., AGED 52, admitted to the South London Hospital on January 25, 1927. 

History.—Patient has had good health throughout life till last Christmas, when 
she was seriously ill with broncho-pneumonia. Her doctor discovered an abdominal 
mass during routine examination; she was then slightly jaundiced. She has noticed 
herself that her face was yellow during the past eighteen months, and believes that 
the intensity of the jaundice varies from time to time. ‘Swelling of the stomach ”’ 
has been noticed for a year, with occasional dragging sensation but no pain. 

She has six healthy children, the youngest of whom is aged. 12. No history of 
indulgence in alcohol, of abdominal pain suggesting gall-stone colic, of dyspepsia, or of 
hemorrhages is forthcoming. Her appetite has been good, and no loss of weight is 
suspected. She has not been out of England. 

Condition on Admission.—Sallow complexioned, strongly built woman, with 
definite icteric tinting of the conjunctive which has since grown less marked. 
Xanthoma lesions on both eyelids. Heart normal. Blood-pressure, 118—60. Slight 
dullness on percussion and weakness of breath sounds at right pulmonary base. 

The liver is greatly enlarged and fills the whole right side of the abdomen, its 
upper level being by percussion the sixth rib and its lower edge is within the pelvis. 
The surface is somewhat irregular but not knobly, and no nodules can be felt in it; 
the edge is firm, thin, and easily palpable. When examined by X-ray, it is easy to 
make out that the liver is neither ptosed nor rotated, and that the diaphragm is 
moving on the right side though not as freely as on the left. The stomach and 
pylorus show no evidence of defect or adhesions. 

The spleen is enlarged, palpable about 2 in. below the left costal margin, firm, 
and not tender. There is no ascites or other evidence of portal obstruction. A firm 
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mobile lump about the size of a walnut in the left groin was excised, and found to be 
a dilated vein containing old blood-clot. Temperature has been normal throughout 
her stay in hospital. 

Rectal examination, negative. Vaginal examination: left uterine appendage palpable. 

Blood-count.—3,270,000 red cells, 5,000 white cells, 40 per cent. haemoglobin, 
colour index 0:5. The differential leucocyte count is normal, and there are no 
abnormal cells. 

Wassermann Reaction in blood.—Negative. 

Van den Bergh Reaction.—A faint direct reaction obtained. 

Sugar Tolerance.—Normal. 

Urine.—Turbid, high coloured, specific gravity 1026. Reaction strongly acid. 
Traces of protein present. No sugar. Bile not found. Deposit showed a few 
hyaline casts, urates, and no blood-cells or pus. Culture sterile. 

Fragility of Red Blood-cells.—Not increased. 4 

Fractional Test Meal.—Normal, with a high hydrochloric acid curve. 


COMMENTS. 


Before investigation this case very strongly suggested the diagnosis of syphilitic 
liver, but the fact that the patient has borne a number of healthy children, together 
with the negative Wassermann reaction in her blood, is definitely against it. Without 
any history of past hemorrhages and a simple secondary anemia showing no 
leucopenia, there is no evidence for including her in the varied assortment of clinical 
types which in later development become splenic anemia. The purely abdominal 
form of Hodgkin’s disease is unlikely to reach so advanced a stage without 
enlargement of palpable glands. Carcinomatous involvement of the liver, secondary 
to an undiscovered primary growth, is contra-indicated by the patient’s good 
health and appetite, the free gastric secretion of hydrochloric acid, and the 
enlargement of the spleen. But the case is undoubtedly compatible with this 
diagnosis, and as I have recently seen two patients with hardly any symptoms from 
most extensive deposits of cancer in the liver, I would particularly like to have the 
opinion of Members with more experience as to the likelihood of it in this case. 

There are no signs of portal obstruction in favour of “ alcoholic” cirrhosis, but 
the firm leathery clear-cut edges of the liver convince one that there is a great excess 
of fibrous tissue in the organ. There is a faint direct Van den Bergh reaction in the 
blood. The facts appear to fit best with the diagnosis of a fine, mainly unilobular 
fibrosis of the Hanot type, though the great rarity of this hypertrophic biliary cirrhosis 
makes one hesitate to express such an opinion ; I had also expected a deeper and more 
persistent jaundice to be present. The diagnosis appears to lie between Hanot’s 
disease and cancer, and owing to its importance in prognosis from the patient’s 
point of view, I should like to have the opinion of the Section as to the advisability 
of operating. 


Dr. F. PARKES WEBER preferred the diagnosis of Hanot’s hypertrophic biliary cirrhosis, in 
spite of the rarity of that condition. The xanthoma of the eyelids had, he understood, been 
present for the last four years, and probably the hepatic disease had likewise been in progress 
for at least that period (the hepatic disease by retention caused hypercholesterolemia, which 
gave rise to xanthoma). The splenomegaly and all the other symptoms would fit in with 
that diagnosis. The disease affected middle-aged persons as well as children, and was not 
necessarily accompanied by extreme jaundice. He was against any operative interference, 
because, even if the condition were carcinomatous (which was extremely unlikely), operation 
could do no good. 
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Case of Scoliosis for Diagnosis. 
By L. R. Broster, F.R.C.S. 


Mrs. H., aged 71, married. 

She complains of an “ out-growing hip.” Three years ago she first had very 
severe pain in the back and left hip which was called lumbago. The pain became less, 
hut later—two years ago—she noticed that the left hip was alightly larger than the 
right. She was not alarmed by this until two months ago, when the right side “ seemed 
to give way,” and the left side became markedly prominent. She has had rheumatoid 
arthritis of the hands for many years: the metatarso-phalangeal joints of the left 
hand show marked pyriform enlargement. ; 

Since she was 31 years of age she has suffered from varicose veins of both legs and 
ulceration. At the age of 39 the ulceration of the left ankle was so severe that she drew 
up the heel to walk, and for some years the left shoe was raised on that side; she 
brought it down herself, however. 

Examination.—There is marked scoliosis of the left side with dilated veins 
coursing over the left hip. Tenderness over the left great trochanter. The anterior 
superior spines are level and there is no shortening. Nothing abnormal was felt on 
pelvic examination. 

X-ray Reports, January 10, 1927 :— 

Lumbar Spine.—Collapse of bodies of 2nd, 3rd, and 4th lumbar vertebre, producing 
a lateral angulation consistent with a malignant lesion. 

Sacrum.—Lower half of sacrum barely seen ; there appears to be an obscure 
generalized opacity (? tumour mass) partly replacing it and growing forwards from it. 

January 24, 1927.—Re-examination of lumbar spine, localized view, shows the 
deformity to be co-existent with a well-marked spondylitis deformans and fails to 
uphold the suspicion of malignancy. The sacrum is again outlined very faintly, the 
bones of the spine, lumbar and sacral, are considerably decalcified. . 

Blood-count February 4, 1927: Red blood-cells 4,620,000 per c.mm., hemoglobin 
88 per cent., colour index 0-9, leucocytes 9,100; neutrophils 74, eosinopiils 2, baso- 
phils 2, hyaline cells 2, lymphocytes 15, large lymphocytes 5 per cent. 


Dr. F. PARKES WEBER said that the presence of Bence-Jones protein in the urine should 
be carefully excluded, because in spite of the patient’s age the case might be one of what the 
late Dr. T. R. Bradshaw had termed “ myelopathic albumosuria,”' though it was more likely 
to be one of senile softening-of bones (“ senile osteomalacia,” if one liked to so term it). 


Tuberculous Epididymitis with Meatal Papillomata. 
By R. R. Macrytosn, L.R.C.P.Lond., M.R.C.S.Eng. 


G. W., AGED 22, unemployed. He presented himself for advice on account of a 
papillomatous growth on the frenum and gave the following history : Three months ago 
he noticed a gradual and slightly painful swelling of the left epididymis, followed in a 
fortnight’s time by a swelling of the right one. A month later he ruptured his frenum 
luring coitus. This was followed a week later by a gradually increasing papillomatous 
growth of the frenum. He has a submental scar due to “abscess when two years 
nid.” No urethral discharge. No history of gonorrhcea. 


1Cf. F. Parkes Weber, “Multiple Myeloma,’’ Medico-Chirurgical Transactions, London, 1903, 


Ixxxvi, p. 395. 
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Tests—Wassermann negative, gonococcal complement-fixation test negative, 
tuberculosis complement-fixation test negative; tubercle in urine positive. Right 
seminal vesicle hard and nodular; left vesicle enlarged, hard, uniform. 


Functional Peculiarity of Gait in a Girl with Endocrine Disorder 
(Tendency to Obesity of ‘‘Cerebral Type’”’). 


By F. PARKES WEBER, M.D. 


THE patient, E. D., an English girl, aged 15, because of her rather “ full habit,” 
looks rather older than she is. Height, 169 ecm. Weight, 79 kg. Menstruation 
commenced at the age of 12. She is active in her movements. She is left-handed 
for needlework and games (for instance, for throwing a ball), though she has been 
taught to use her right hand for writing. A Rontgen skiagram of her head shows 
the calvarium thick for her age, and the pituitary fossa appears rather small 
than large. A blood-count gives 5,144,000 red cells and 10,750 white cells to the 
cmm. The brachial blood-pressure is: systolic 132 mm. Hg, and diastolic 80 mm. 
Hg. Examination of the thoracic and abdominal viscera, eyes, and urine shows 
nothing abnormal; excepting that the heart by X-ray examination appears slightly 
enlarged to the left. There is nothing externally obviously abnormal about the 
thyroid gland. The blood-serum gives negative Wassermann and Meinicke reactions 
for syphilis. The blood-sugar (fasting) has varied from 0-105 to 0:i19 per cent. 
The blood-sugar curve (February 8, 1927) is not abnormal. The patient is at present 
under thyroid treatment. 

The peculiarity in her gait consists chiefly in a jerky in-turning of her left foot, 
when stepping forward with her left leg. She can almost suppress this jerky 
movement if she tries. It appears to be merely a “bad habit,” which she 
developed at 12 years of age, when her father refused to have a “ scooter ’’ mended, 
so that she had to walk instead of “scoot” to school and back. The jerky move- 
ment in question may have been suggested by the movement in scooting (she used 
to place her right foot on the scooter) or by severe choreic movements, from which 
her elder sister was suffering at that time. 


Persistent Erythema, with Ischemic Circulation, in the Left Foot, 
possibly in part connected with Prolonged Use of a Plaster 
Bandage for Tuberculous Disease of the Left Knee. 


By F. Parkes WEBER, M.D. 


THE patient, A. W., aged 30, is a somewhat delicately-built young English- 
woman, unmarried, of middle height. She enjoyed good health till the age of 21, 
when she had “ pleurisy ’ (May, 1918), for which she was in bed for three months. 
During that illness she accidentally knocked her left knee, which became swollen, 
and was thought to be tuberculous. She wore a Thomas’s splint for a month and 
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then a plaster bandage (changed every three months) for 23 years, and ultimately 
recovered, except for limited movement in the left knee-joint. There is no obvious 
wasting of the left gluteal region, but the soft parts of the left thigh and leg are 
definitely smaller than those of the right lower limb.' About five years ago she 
experienced pains in the left foot, followed by gradually increasing red or purple 
coloration. This coloration was at first limited to the inner side of the foot, but 
about 24 years ago (according to the history) it spread across the distal portion of 
the back of the metatarsus, and about two years ago affected the outer side of the 
foot as well. It thus forms a turgid “ border,” slightly raised in parts, surrounding 
the foot, except the heel. That is the present condition. I cannot feel pulsation in 
any of the arteries of the left foot, though pulsation is easily felt in the right dorsalis 
pedis artery. The pulsation in the left femoral artery at the groin is less than at the 
corresponding position of the right femoral artery. The systolic blood-pressure in 
the right arm is 128 mm. Hg; in the left arm, 122 mm. Hg; in the right leg, 
122 mm. Hg. Examination of the thoracic and abdominal viscera, urine, blood, 
eyes, etc., shows nothing abnermal. Her blood-serum gives regative Wassermann 
and Meinicke reactions. 

1 April, 1925, an incision was made, at another hospital, over the left femoral 
artery for the purpose apparently of performing a peri-arterial sympathectomy, but, I 
understand, the surgeon found the artery to be so thin that he abandoned the 
operation and closed the wound, which quickly healed up. 

There is undoubtedly an ischemic circulatory defect in the left foot, and though 
there is nothing approaching the condition of Volkmann's ischemic contracture, it 
seems quite possible that the condition is partly connected with the prolonged use of 
a plaster bandage. At first I Was inclined to think that the turgid erythematous 
band about the foot might be an early stage of “ erythromélie,”’ as described by 
F. J. Pick in 1900 (Festschrift Kaposi), but I have practically abandoned that idea. 


Postscript (after the meeting of February 11, 1927).—I think that the 
redness of the left foot in this case must be regarded as the manifestation of a 
compensatory process of vasodilatation, i.e., an automatic endeavour to compensate 
for the obstructive arterial local ischemia by increase of the collateral circulation in 
the minute blood-vessels, including the capillaries, analogous to what occurs in the 
red turgid foot characteristic of thrombo-angiitis obliterans (“‘ Buerger’s disease ’’) 
and to the flushed condition of the foot sometimes therapeutically induced by the 
operation of peri-arterial sympathectomy. When the patient gets about (at all events 
during cold weather) the whole of her left foot up to the malleoli is red and there 
are turgid cyanotic patches along the inner border of the foot. I think the 
redness is tending to spread rather than diminish in extent. There is now an area 
of lesser erythema at the back of the left calf. On inquiry regarding the position of 
the plaster bandages which were formerly used, the patient says they certainly 
covered part of the sole of the foot.—F. P. W., February 14, 1927. 


' Muscular atrophy like this connected with disease of the knee-joint or hip-joint is often called “‘ reflex 
muscular atrophy.” In the present case the femoral artery of the affected leg is abnormally small. 
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Cirsoid Aneurysm of Right Posterior Scapular Artery. 
By Crecit P. G. WAKELEY, F.R.C.S. 


THE patient, a man aged 66, was shown before the Clinical Section in January, 
1927.' 

The cirsoid aneurysm was excised on January 19, 1927. A temporary ligature 
was first placed round the subclavian artery to control the hemorrhage. A large 
semilunar flap was made below the tumour, and the aneurysm, which consisted of 
many coils of vessels, excised. It was found that the posterior scapular artery came 
off the third part of the subclavian and so on pressure over the third part all 
pulsation stopped. The wound healed per primam. 

This patient has a large submaxillary calculus in the left submaxillary duct. The 
submaxillary gland is enlarged and also a lymphatic gland posterior to it. 


' See Proceedings, 1927, xx (Clin. Sect., p. 37). 
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Cow’s Milk as a Factor in the Transmission of certain Diseases 
to Man (excluding Tuberculosis). 


By G. P. MALE, M.R.C.V.S. 


I DO NOT propose to deal with all the diseases which may be contracted by the 
human subject as a result of drinking cow’s milk. 

Tuberculosis has been dealt with so often and the dangers of imbibing tubercle 
hacilli so thoroughly established, that no one has any doubt now of its seriousness, 
but with many other diseases the facts have not been so well demonstrated, and with 
some, there is still doubt as to the part that the cow plays in their dissemination. 

With the improved methods of bacteriological examination a more exact know- 
ledge has been obtained, but there is still room for further investigations. 

Now that the Milk and Dairies Consolidation Act (1915) has been put into 
operation, it is equally important for the medical profession as it is for the veterinary 
profession. Under this Act and Orders, medical officers of health may take samples 
of milk, may visit any premises where disease is suspected to exist and may stop the 
supply of milk from any such dairy. This not only applies to tuberculosis but also 
to other diseases of cows scheduled under the Act, viz.: Acute mastitis, suppuration 
of the udder, anthrax, foot-and-mouth disease, actinomycosis of the udder, any 
comatose condition, any septic condition of the uterus, and any infection of the 
udder or teats which is likely to convey disease. 

Under the Milk and Dairies Order (1926) it is required that any person having 
access to milk, or milk receptacles, as soon as he becomes aware that a member of 
his household is suffering from any infectious disease, shall immediately notify the 
occupier of such premises of the fact ; that the occupier shall transmit that notification 
to the Medical Officer of Health, who may make an examination of such premises and 
persons, and prohibit their participation in the handling of the milk in any way. 
He may also, if he has evidence that any person is suffering from infectious disease 
due to milk, serve a notice prohibiting the use of such milk. 

The Act also requires veterinary surgeons to examine the cows to ascertain 
whether any disease likely to affect the human subject is present in the herd, so that 
a very exact knowledge is required from both professions. Unfortunately, however, 
the Ministry of Health in England has left it to local authorities to decide whether 
regular inspections of dairy cows shall be made in their respective districts, so I am 
afraid the benefits of the Act will be much restricted and veterinary surgeons will 
only be called upon to examine cows, in many places, when disease is actually 
suspected to exist and when its harmful effects have perhaps been in operation for 
some considerable time. 

I propase to deal briefly, first, with some of those diseases affecting cows 
mentioned in the Act and Order. 


(1) ANTHRAX. 


Fortunately, this disease is usually rapidly fatal to cows and anthrax bacilli are 
not usually present in the milk until just previous to death. It does sometimes 
happen, however, that in an outbreak some affected cows do not succumb to the 
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temperature, so that if the milk from such a herd is used, the cows should be care- 


fully observed and their temperatures taken frequently for some days while the 


source of the infection is being ascertained and excluded. 

By the Anthrax Order, milk from affected animals, or those suspected of anthrax, 
as well as those in contact with them, must not be used until it is sterilized. 

The earliest time recorded when it has been possible to demonstrate anthrax 
bacilli in the blood is sixteen to eighteen hours before death, and in one well 


authenticated case in Scotland seven and a half hours. As hemorrhages may occu: 


in the udder tissue, it is possible that anthrax bacilli might be present in the milk 
some hours before death. 

Bibbey, a veterinary surgeon, records that a cow which was afterwards proved to hav 
anthrax, lived for three days after the appearance of the first symptoms of illness. During this 
time the milk was sold, being delivered in one particular street. When it became too offensive 
it was given to the pigs. Where the milk had been delivered there appeared a disease showing 
lesions of the skin which had somewhat the appearance of small-pox, causing six deaths which 
were certified as due to infectious erysipelas! All the pigs died about three days after being 
given the milk. 

Very few deaths in the human subject from the anthrax contracted from milk 
have been diagnosed and put on record, but the dangers from this disease cannot be 
ignored in view of the above facts. 


(2) ACTINOMYCOSIS OF THE UDDER. 


When this disease affects the udder, which is rare, it is either in the form of 
nodules scattered throughout the gland, particularly in the upper parts, or indurated 
areas which sometimes involve the skin and suppurate. These lesions may discharge 
their contents into the milk ducts and may be ingested by man. Unless, however, 
there is an abrasion of the mucous membrane or a defective tooth through which the 
organisms can gain entrance to the alveolus, disease is not likely to be set up. If the 
pus is present in any quantity, it will alter the character of the milk and should then 
be detected. The larger lesions can be demonstrated by manipulation, while if 
suppuration occurs the condition is obvious. 


(3) FooTt-AND-MouTH DISEASE. 


In view of the prevalence of foot-and-mouth disease in this country during the last 
few years, and if milk were the common cause of infection, one would have expected 
a large number of cases in the human subject. Fortunately this is not the case, 
although on the Continent, particularly in Germany, a number of outbreaks in human 
beings have been ascribed to infected milk. There may be several reasons for this 
rarity. 

(1) That infected animals and those in contact are slaughtered immediately. (One argu- 
meni in favour of the slaughter policy.) 

(2) That the milk apparently does not contain the virus, but that it reaches the milk only 
from the lesions on the udder and teats. 

(3) That the virus is quickly killed by heat. 

(4) Owing to the danger of infection to animals from milk from infected cows, “the Ministry 
of Agriculture requires that it shall be sterilized before leaving the farm. 


A circular letter from the Ministry of Health in 1922 with reference to this 
disease, reads as follows :— 


As regards the danger of infection to man many cases have been reported where illness 
has occurred asa result of direct or indirect infection from animals suffering from the disease. 
The bulk of these cases are reported to have occurred in outbreaks following the consumption 
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of milk from affected cows. Some of these outbreaks lack evidence of specificity, but in 
a certain number of them the symptoms described by different observers have presented a 
remarkably uniform clinical picture, closely resembling the disease in animals. They include 
aphthe on the mouth, fingers, and toes, accompanied by pyrexia. The crucial experiment of 
successfully transmitting the disease from man to calf has been reported on two occasions by 
Schantyr (1), and by Bertarelli (2). There can be little doubt, then, as to the transmissibility 
of foot-and-mouth disease to man. 


(4) AcuTE MASTITIS AND SUPPURATION OF THE UDDER. 


With regard to acute mastitis and suppuration of the udder, all will agree that 
the milk from cows affected with these conditions should not be used. There are, 
however, many cases of slight mastitis in which the milk is not changed much in 
appearance, or is apparently normal, and there seems to be a great deal of differ- 
ence of opinion as to the exact significance of this condition in its effects on man. 
The commonest causes of mastitis are streptococci, occasionally staphylococci, and 
more rarely the Bacillus coli and members of the paratyphoid group of bacilli, also 
the Bacillus pyogenes and diphtheroids. 

Septic sore throat is also due to streptococci, and as outbreaks have occurred in 
areas corresponding to the distribution of milk from certain dairies, the cow has often 
been incriminated. Sore throat also occurs in conjunction with many scarlet fever 
and diphtheria epidemics. In the former streptococci have been found similar to those 
found in scarlet fever. 

Investigations have been made in this country by Savage, and others, also in the 
United States of America, to differentiate between these various types of streptococci, 
and although great advances have been made, it has been found most difficult to 
determine either morphologically, culturally, by inoculation methods, by agglutination 
tests or by their hemolytic properties the different types of these organisms. It is 
the general opinion, I believe, that where the streptococci are found in long chains 
with numerous body cells a bovine origin is indicated. 

Savage distinguishes three kinds of organism, the Streptococcus mastitidis, the 
Streptococcus pyogenes, and the Streptococcus anginosus, the first being found in the 
udder of the cow and the other two in the human throat. He found that if the first 
were inoculated into the teats of goats mastitis would be produced, while those of 
human origin were incapable of causing mastitis in these animals. He concluded, 
therefore, that the Streptococcus mastitidis is not the cause of human disease. 

Davies, Smith and Brown, after the performance of many experiments, have 
concluded that 
“ streptococci of cow mastitis are different from the streptococci of human tonsillitis; virulent 
streptococci of man do not cause any appreciable inflammation of the cow’s udder, mastitis 
streptococci do not cause affections in man.” 

Kelly, in a report in 1924 on “ Milk-borne Diseases in Massachusetts,” says : 

“Tt is to be surmised from this that many, if not all, cases reported of septic sore throat are 
not connected with milk as a source of infection, and perhaps not with hemolytic strepto- 
coccl. 

In the list of outbreaks in that State traced to milk during the five years, 1919-23, 
three were due to sore throat, the source of the infection in each case being from a 
carrier ; in one a milk handler, and in the two others, a case of sore throat in the 
family of the producer. Although, as Swithinbank and Newman have shown, a 
number of outbreaks in this country have been milk borne, yet in no case was it 
definitely proved that the source of infection was not of human origin. 

Human. sore throat is usually a seasonal disease, whereas cases of mastitis 
occur throughout the whole year, and those of us who frequently inspect dairy cows 
Ap—Comp. MED. 2 # 
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know that it is an extremely common disease, also that the milk from slightly 
affected cows is commonly mixed with other milk. It has been proved also that 
streptococci and staphylococci may frequently be found in the udders of apparently 
healthy cows, and they appear to lead a saprophytic existence, not being pathogenic 
to the host unléss favourable circumstances arise. It would seem then that 
the case against the cow with regard to this disease must be one of “ not proven.” 


Cow-Ppox (VARIOLA VACCINIA). 


In this country this disease is extremely common ; in my experience there are few 
herds that have not been affected, and in some it is almost indigenous, so that if any 
fresh cows are introduced they almost invariably fall victims to it. 

The disease is an eruptive one ; it affects chiefly the teats and udder, and sometimes 
other parts of the body as well. The cow’s general health does not usually suffer much. 
The eruptions go through the usual stages, first pimples form, the teats become red 
and swollen, and vesicles appear. These are usually elliptical on the teats and 
circular on the udder, depressed in the centre and surrounded by a red inflammatory 
rim. They become matured about the tenth day and are usually about the size of 
a bean; later on dark brown pustules form, which fall off and leave a scar. This 
condition lasts about twenty-one days. These changes are not always noticed, as 
during milking the vesicles are ruptured early, while the scabs are rubbed off, producing 
ulcerating sores which may become infected with various other organisms. I mention 
these facts as the disease has been confused with other conditions, and cows thus 
affected have been held responsible for outbreaks of both scarlet fever and diphtheria. 

The disease can be transmitted to human beings during the process of milking ; I 
have seen many severe eruptions on the hands, arms, and face, as a result, and in some 
cases where secondary organisms have infected the parts septicemia follows. As a 
rule, however, milkers soon become immune and certainly they should need no 
further vaccination against small-pox. 

Occasionally, in children drinking the milk, eruptions occur on the hands and 
face. I can find, however, no evidence of serious disease resulting from its use, and 
although I have known milk from many thousands of such cows to have been taken 
by both children and adults, I have never known any harm result, possibly because 
most persons are early immunized by vaccination. Those that are not will probably 
acquire some immunity against small-pox which they would not otherwise obtain ; 
therefore, although some authorities contend that this milk should not be used, I am 
inclined to think that it may be a benefit rather than the reverse. 

There are other pustular affections of the teats and udder due to streptococci and 
staphylococci, but with proper treatment and care in milking these should not 
seriously contaminate the milk. 


(6) ConTAGIOUS ABORTION. 


This is a disease of cows due to the Bacillus abortus of Bang ; it is extremely 
common all the world over. 

After abortion, the bacilli appear to have their habitat in the udder and are 
present in the milk, consequently some authorities declare that such milk should be 
excluded from the market or pasteurized. 

Miss Evans in a recent work has pointed out, and Fleischner, Meyer and Shaw 
have also shown, that the Bacillus abortus is very similar to the Bacillus melitensis 
in morphological, cultural and antigenic behaviour, so that they are inclined to 
consider the latter organism a goat strain of the abortion bacillus. These bacilli have 
been demonstrated also in the tonsils of a child by Mohler and Traum ; antibodies 
have been found in the blood of numerous children, and suggestions have been made 
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that they were responsible for some cases of abortion in women. I should like to 
hear from my medical colleagues whether the Bacillus abortus has ever been found in 
human abortions. It seems inconceivable that with such a widespread disease of 
cows, supposing the human family to be susceptible, abortions due to this cause 
should not be extremely numerous. From my own experience I would suggest that 
these organisms are not pathogenic to the human female. 


I do not propose to deal in any detail with those diseases derived from human 
beings engaged in handling the milk. It is well known that such diseases as typhoid 
fever, paratyphoid fever, diphtheria and scarlet fever are disseminated in milk, due 
to its having become contaminated by diseased human beings after it leaves the cow. 

An epidemiologist knows from the nature of these outbreaks the method of their 
spread even if he is unable to find the responsible organisms in the milk. Such 
outbreaks during the last few years have been on the wane, due to a greater 
knowledge of these diseases, and more care in the production and handling of milk. 

I will now make a few remarks on diphtheria and scarlet fever, cases of which 
have been attributed to a disease of the cow itself, notably by Klein in 1888-90, and 
Dean and Todd in 1902. 


(A) DIPHTHERIA. 


Macewen in a Report to the Local Government Board in 1914 suggested that the 
outbreak in the south of London he investigated was due to a disease of the cow. He 
was, however, unable to prove the existence of diphtheria bacilli in any lesions in the 
cow, although he found the organisms in ulcerating sores on the fingers of two of 
the milkers. 

With the advance of bacteriological knowledge of this disease there are facts which 
were not perhaps appreciated when the earliest investigations were made, and it was 
possibly not realized how frequently the Klebs- Loeffler bacillus can be found in swabs 
taken from the throats of apparently healthy persons, not only of those that have 
recovered from the disease, but of others that have never been' affected and just act 
as carriers. 

Dr. Thomson, Medical Officer of Health for Deptford, estimates that from 3 per 
cent. to 9 per cent. of all human subjects are carriers. The late Sir Sims Woodhead 
stated that the bacillus had been known to remain in human throats for more than 
200 days, and other authorities even estimate the duration of its stay in the throat 
at one year. 

In one outbreak with which I was connected in which diphtheria lesions were 
supposed to be present on the teats of a cow, I found it to be affected with cow-pox, 
and on swabs being taken from the throats of those handling the milk a quite 
healthy person was found to be a carrier of the disease, having some time previous 
to the outbreak been connected with a case of diphtheria in her family. 
Unfortunately the habit of lubricating the hands with saliva by milkers still exists, 
and there are many other ways of course in which infected persons can contaminate 
the milk. Gofton sums up the argument against Klein’s hypothesis as follows :— 


“These experiments of Klein’s cannot be regarded as of any value for or against the bovine 
diphtheria theory for several reasons. In the 1888 portion of his report, Klein casts doubt on 
the specificity of the Klebs-Loefiler bacillus, and the organism with which he worked varied 
in its cultural characters from those of the bacillus now universally recognized as the 
organism of diphtheria, notably in growing well on gelatine at 20°C. A feature of the Klebs- 
Loefiler bacillus appears to be its localization to the seat of inoculation, whilst a striking 
result of Klein’s experiments was that the bacilli entered the circulation and appeared in the 
udder eruption, and in two cases in the milk. The limited number of his experiments on 
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cows and his inconstant results scarcely justified the general conclusion that a vesico-pustular 
eruption was a feature of bovine diphtheria, assuming that such a disease exists. 

“It is therefore not surprising that his conclusions have come almost universally to 
be regarded as having been founded on error.” 


Dean and Todd apparently found the Klebs-Loeffler bacillus on sores of cows’ teats 
and obtained it from the udders of cows, but when material from the teats was 
injected into calves, the diphtheria bacillus could not be found, neither did antitoxin 
protect them against infection, so that the authors concluded that “there was 
present a specific contagious eruptive condition apart from the diphtheritic infection.” 
How these bacilli came to be present on the cows’ teats is still a matter undetermined, 
although the investigators do not exclude the possibility of infection from human 
saliva. Although it is possible that the organisms may live in sores on cows’ teats, 
all authorities agree, I think, that diphtheria as a disease occurring naturally in the 
cow does not exist. 

From recent work by Sheather we now know that diphtheroids are commonly 
found in milk. In an examination of 450 samples he found that 79 contained these 
organisms although the milk was apparently normal. 


(B) SCARLET FEVER. 


Although this disease is not uncommonly spread by milk, the evidence against it 
being due to a corresponding disease of the cow itself is not more convincing than 
in the case of diphtheria. This contention arose as a result of an outbreak of 
scarlet fever at Hendon, which was investigated by Sir William Power. Outbreaks 
have also been reported upon by Sir Shirley Murphy, and Sir William Hamer and 
Dr. Jones. It must be borne in mind, as pointed out by Newsholme, that “ scarlet 
fever may be caused by infected milk containing the contagium in such an attenuated 
form or minute quantity that no symptoms manifest themselves except as anomalous 
sore throat with fever’’; therefore it would be difficult to trace human infection. 
Also I believe the ztiology of this disease is still somewhat obscure. The strepto- 
coccus said by some to be responsible for the disease may be only secondary to, or an 
accessory factor of, an ultramicroscopic virus. 

In all these vutbreaks attributed to the cow, lesions were found closely resembling 
cow-pox; indeed it was afterwards proved in the Hendon outbreak that these cows 
were actually suffering from this disease in a somewhat virulent form and further 
investigations showed where human infection might have contaminated the milk. 
Swithinbank and Newman, in summing up their observations of this outbreak, 
say :— 

“After the examination on both sides of the question, we are of opinion that the case for 
cow scarlet fever was not proved.” 


In the Hendon outbreak the disease was traced by the investigators to milk of a 
red heifer, and it was suggested that the milk of this animal had a pathogenic quality 
which possibly gave rise to the death of her calf and subsequently to scarlet fever 
among the human consumers of her milk. What was the origin of the disease in 
this heifer is still to be accounted for, and it is suggested that it was due to a 
particular food which the cow received. The question as to how this food could set 
up a specific disease in this cow, which could be transmitted to a large number of 
human beings, is a matter which I leave you to determine. 

Although efforts have been made to infect the cow with scarlet fever experi- 
mentally, the disease has never, I believe, been reproduced, neither have cows 
contracted the disease from infected: persons, although a great many opportunities 
constantly occur ; if the cow were susceptible we should surely have evidence of 
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the fact. As pointed out by Friedberger and Fréhner : “ Cows are absolutely immune 
to scarlet fever.” 

Jensen also states his opinion :— 

“From the evidence that is now available, one is justified in regarding it as established 
that the outbreaks of scarlet fever in question had no relation to disease in cows, which was 
in reality only a somewhat unusual form of cow-pox.” 

I do not hold a brief for the cow, and where human diseases are derived from 
diseases of cows every effort should be made to investigate them and recognize 
them with a view to their control in the interests of public health, but the menace 
in milk has probably been exaggerated. 

With the extra facilities given to sanitary authorities by the Milk and Dairies 
(Consolidation) Act and Orders, by the improvement in methods for pasteurizing 
and sterilizing milk which will enable the medical officer of health, at the first signs of 
its being infected, to stop the supply, or to sterilize'it, and with the rapid improvement 
which is taking place in the methods of production and handling, I believe that this 
menace will in a very short time be considerably lessened and eventually eliminated. 

Mr. L. P. PUGH responded to the request of Sir D’Arcy Power (President) by giving a brief 
description of his attack of gastro-intestinal anthrax contracted by drinking the milk of a cow 
that died a few hours after removal of the milk from her mammary glands. 

He also referred to a peculiar type of serum reaction that occurred ten days after his 
treatment, the symptoms (cardiac and respiratory distress) being precipitated apparently by 
ingestion of raw beef sandwiches. 

Dr. E. STOLKIND remarked that milk was a proved source of infection in typhoid and 
paratyphoid fever, and in scarlet fever. 


[March 16, 1927. 


Some of the Principal Questions in Chemotherapy with Special 
Regard to Heavy Metals, 


By Professor HotrgER M¢@LuGAarD (Copenhagen). 


THE usual modern conception of specific therapy is that it is identical with 
immunotherapy, that the therapeutical agent is produced by the metabolism of 
the organism itself, and that it attacks the invading parasite only and leaves 
the sound tissues untouched. In this respect the immunobiological powers of the 
organism undoubtedly represent the ideal therapy. In many cases and especially 
with certain diseases these powers fail to cure, even when supported by general 
medical treatment by vaccine or serums, either because the infected organism 
cannot produce them in sufficient quantity or because their action on the parasite is 
prevented. In these cases the clinician faces the question of effecting an alteration 
in the dominating pathological conditions of the infected organism either by removing 
the causes which are preventing its natural powers from coming into action, or by 
attempting to destroy the parasite itself. 

From its origin in the work of Ehrlich, scientific chemotherapy has included both 
these possibilities. The intention of chemotherapy is to discover substances which 
effect, directly or indirectly, the greatest possible harm to the parasite with the 
smallest possible injury to the tissues of the host. 

Up to the present no substance has been produced which has any remarkable 
effect on micro-organisms and which is at the same time absolutely harmless to the 
infected organism, and our present knowledge of chemical constitution and 
pharmacological action is too fragmentary to open any way for the preparation of 
such substances. Experimental chemotherapy therefore is at present and will 
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probably remain for many years a series of approximations to the ideal therapy 
carried out by the natural powers of the organism itself. This is evident from 
the fact that the true specificity of any substance at present used in chemotherapy 
may seriously be doubted because its influence is never limited to a certain parasite, 
but is often extended to very different kinds of micro-organisms. The action even 
of the best chemotherapeutical substances seems therefore to be due to chemical 
affinities of a more general character. Great reservations should therefore be shown 
in applying the term “ specific therapy ’’ to modern chemotherapy. 

Ehrlich expressed his original conception thus : “ Corpora non agunt, nisi fixata ”’ ; 
i.e., the action of chemical substances on the living cell is subject to the existence 
in such substances of chemical groups or radicals susceptible of reaction with 
other chemical groups in the cell. This rule, which is the basis of our whole idea of 
the processes of metabolism in the organism, will hardly be doubted by anybody. 

On the other hand, the conclusions drawn by Ehrlich, that a parasite cannot be 
killed in the organism by any chemical compound, except by substances having a 
special chemical affinity to its protoplasm—i.e., a pronounced parasitotropy- 
cannot any longer be regarded as a correct interpretation of the facts; first because 
they do not account for the fact that the substance does not react with the 
parasite merely in a watery solution, but is injected into a very complicated hetero- 
genic system, the organism, where it also undergoes chemical changes, which may be of 
importance to its therapeutic effect, and secondly because experience seems to show 
that chemical compounds may kill parasites in the organism, not by reacting with 
them, but by stimulating the natural powers of immunity of the infected organism. 

This may be of very great importance to the future development of chemotherapy, 
because it means that in all chemotherapy we have to do not only with the chemical 
reagent and the parasite, but also with the reacting tissue of the infected organism. 
Browning expressed this happily when he said that chemotherapeutical substances 
react 7m co-operation with the tissue. 

In this lecture I shall try to explain some of the more important facts of modern 
researches which throw some light on this co-operation. 

In order to make my explanation clearer, I will divide it into two parts, 
considering in the first, the chemical action of chemotherapeutical substances, and in 
the second, immunobiological reactions due to their influence on the micro-organisms 
or on the infected tissue. 

Ehrlich’s original view that an active chemotherapeutic substance acts directly on 
the parasite by combining with certain chemo-receptors in its protoplasm, thus 
facilitating the bactericidal action of toxic group (e.g., its metallic compound), was 
primarily founded on his and Morgenroth’s researches on the “ salvarsan-fastness ”’ 
found in trypanosomes and spirilla. This “fastness” is an increased resistance 
to a certain chemical compound, conferred on a strain of these parasites by treating 
them with slowly increasing doses of it, mostly in the course of many passages 
through animals, but in some cases by one or two subtherapeutic doses. The drug 
resistance acquired in this way was in many strains retained after numerous passages 
through animals without further treatment. According to Ebrlich this fastness was 
partly specific, though not for the chemical employed in the experiment but for the 
whole group of compounds to which it belonged, i.e., a fastness conferred on a parasite 
by any substance enables it to resist this substance and compounds of the same 
chemical group, but not representative of other groups. 

These results, which indicate a specific alteration of the protoplasm of the 
parasite according to the substance employed, were held by Ehrlich to prove direct 
action of the substance on the parasite, and to be the result of a reduced affinity 
between its chemo-receptors and the substance in question. 
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In the course of further experiments, however, it was found that this drug-fastness 
was not as specific as the first experiments seemed to show. First, it was observed 
that quite distinct substances were able to confer fastness against each other. Thus 
‘Bayer 205” conferred fastness against arseno-benzol derivatives and vice versa. The 
same is true in the case of “ Bayer 205” with regard to certain dyestuffs. Secondly, 
strains of trypanosomes were found having a pronounced fastness to arsenic 
derivatives in spite of the fact that they had never been treated with any chemical 
substance, and such strains seemed to develop especially in chronic types of the 
disease in question. (Schlossberger, Kolle ‘‘ Handbuch der Salvarsantherapie.’’) 

The fact that drug-fastness with protozoal infections appears under certain 
conditions, and particularly easily with trypanosomes, has been confirmed by 
numerous investigators, but it is doubtful whether it is sufficiently specific to afford 
a sure basis for the theory of direct action by chemo-receptors in the original 
sense of Ehrlich. 

Leaving the protozoal diseases and considering the chemotherapy of bacteria 
inaugurated by Morgenroth and his collaborators and brilliantly investigated in 
England by Wright, Browning and others, the difficulties of using drug-fastness as a 
basis for a theory of the action of chemical substances on micro-organisms are even 
greater, because true drug-fastness seems to be found very seldom in bacterial diseases. 

True drug-fastness means that the biological character of a micro-organism is 
altered with respect only to its sensibility to certain substances, whereas its virulence 
and other qualities are uninfluenced. 

In an article published in 1925, shortly after the death of Morgenroth, he and 
Schnitzer give us a critical résumé of all investigations on drug-fastness of bacteria. 
They conclude that true drug-fastness, retained through many generations, has only 
been obtained in one ease of bacterial infection, namely, with the pneumococcus 
treated alternately by optochin in vitro and by passage through animals. Under 
these conditions the pneumococcus retains its high virulence and loses its sensibility 
to the drug. In all other cases of supposed drug-fastness in bacteria, and especially 
in streptococci, they are of the opinion that the observed facts have nothing to do 
with true fastness, but are due to a profound alteration of the whole biological 
character of the micro-organisms, their virulence being reduced until all pathogenic 
power is lost and hemolytic action diminished or lost. They conclude that the 
question as to whether the clinician has to account for any true drug-fastness in the 
treatment with chinoline or acridine derivatives cannot yet be decisively settled, but 
that the deeply altered modifications of strain, which are avirulent, are much more 
frequent and of much greater importance in bacterial diseases than the true drug-fast 
strains, which seem to be the rule with treatment of protozoal diseases by sub- 
therapeutic doses. 

The immense literature which has developed in relation to these questions makes 
it difficult for us to obtain a clear comprehension of the subject, but as far as I can 
see, this interpretation is in the maincorrect. Besides, stress may well be laid on the 
opinion of the man who introduced chemotherapy of bacterial diseases, and thus 
opened the way for numerous investigations in experimental therapy. If, however, 
Morgenroth and Schnitzer are right, drug-fastness cannot be regarded as a basis for 
interpreting the action of chemotherapeutical substances according to the original 
theory of Ehrlich, at any rate not with bacterial diseases. I now proceed to make 
some observations which throw doubt on the theory that the therapeutic effect on 
the organism is due to a direct reaction of the wnaltered drug on the parasite by means 
of specific chemo-receptors. 

The first groups of these observations concern the parallel between the action of 
chemotherapeutic substances in vitro and in vivo. With respect to this parallelism 
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the best chemotherapeutic agents may be divided into two groups, the one comprising 
salvarsan and its derivatives, “ Bayer 205” and sanocrysin, the other containing the 
chinoline and acridine derivatives, especially optochin and rivanol. The substances 
of the first group have a relatively slight influence in vitro on the parasites to which 
they are fatal 7m vivo. In the case of salvarsan and sanocrysin, which both contain a 
metal in complex combination, it is interesting to note that parasites treated in vitro 
with these substances survive for a considerable time after taking up the metal. 

With salvarsan Lennhoff and Simic have shown the arsenic derivatives retained 
in the bodies of spirilla and trypanosomes by microchemical reactions. With sano- 
crysin the gold has been shown by similar methods in the bodies, and especially in the 
granules, of tubercle bacilli (Mollgaard, Madsen and Merck, Bang, Sweany and 
Wasick). Sweany and Wasick have shown that it is very probable that the 
granules of this micro-organism contain an enzyme capable of reducing the gold com- 
pound. In spite of this the influence of these drugs on such parasites in vitro is 
uncertain. Asarule they are affected only with regard to rate of growth and virulence, 
continuous treatment over a long period being necessary to kill them. 

These facts seem to indicate that although the parasite may react with known 
chemical substances in vitro, even so far as to take up metal in their bodies, neverthe- 
less this reaction is not sufficient to kill them. The evident fact that the parasites 
are killed by the injection of these substances into the infected organism seems there- 
fore to be due not only to the properties of the drug but also to other powers reacting 
in co-operation with them. 

The actions of the substances of the second group in vivo and in vitro are more 
nearly parallel throughout. Wright was the first to show that optochin killed 
pneumococcus iz vitro, and that serum had no bactericidal influence. Numerous 
investigators have since confirmed these observations for different derivatives of 
chinoline and acridine. Browning discovered the bactericidal effect of trypoflavin on 
staphylococei and coli bacilli im vitro. Neufeldt and his collaborators demonstrated 
the antiseptic effect of local and intraperitoneal application of trypoflavin, and 
Morgenroth, Schnitzer, Neufeld and Schiemann proved how close was the similarity 
between action in vitro and in vivo in the case of rivanol. 

The substances of the first group are effective when introduced by intravenous or 
intramuscular injections ; that is to say they act after having been re-absorbed by the 
organism. The acridine derivatives on the other hand are, for the most part, applied 
locally (wounds, intraperitoneal treatment). In 1926 Schiemann and Feldt published 
some interesting experiments on this point. They have compared the effect of sano- 
crysin, rivanol and trypoflavin on Streptococcus aronson in wound infection by 
subcutaneous and local treatment. Their results are given in the following table :’ 


Subcutaneously Locally 
Sanocrysin ae ad 8 : 4 (1) a 7 8 : O (4) 
Rivanol os dak 8:1@ nee ™ 8 : 2 (2) 
Trypofilavin ... vs, oe 0 (3) os an Ss: &€o 


These figures show that sanocrysin is superior to the acridine substances in 
subcutaneous application, but inferior to them in local application. 

This provides further proof that other powers than those of the sanocrysin alone 
must contribute largely to its effect in the organism and that similar powers are 
evidently not mobilized with the re-absorption of the acridine substances. On the 
other hand the conclusions of many authors (Baumgarten, Felton and Dougherty, 
Schiemann and Feldt, and Browning), that an overdose of an acridine compound may 
leave the infection uninfluenced, while smaller doses have a curative effect, indicate 
that even with these locally acting substances the influence on the tissues is 
of importance. It is this “effectus contrarius” produced by large doses that 


1See Zeitschr f. Hygiene u. Infections-krankh., 1926, cvi, 93. 
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leads Browning to speak of a co-operation with the tissue even in disinfection. 
Morgenroth’s statement that a certain degree of organotropy may largely influence 
the effect of the chemotherapeutic disinfectants of the acridine group has a bearing 
on this question. His “ antiseptische Impriignation ”’ (i.e. a certain retention of the drug 
in the infected tissue) is considered to have an important bearing on the curative effect. 

The next point of interest in the problem here considered is the statement that 
the killing of spirilla in the organism does not take place immediately after the 
salvarsan injection. This period which elapses before death of the spirilla varies 
with the species and individuality of the animal. Krantz recently found the same 
phenomenon in the sanocrysin treatment of recurrens spirilla in mice. The similarity to 
salvarsan is here very striking, because the effect on the spirilla develops in the same 
gradual way : first, loss of virulence, then immobility, and, finally, disappearance. 

These facts indicate that the substances in question undergo chemical reactions 
in the organism before they attack the parasite. 


The most striking proofs of the great importance of the reaction of tissue of the 
infected organism with the drug are, however, the observations on the relation between 
the time of treatment and the curative effect. Very early in the history of salvarsan 
therapy Ehrlich suggested the possibility that certain therapeutic failures were due to 
an alteration of the syphilitic organism under the influence of an infection of longer 
duration and consisting in a reduced capacity to react with the injected salvarsan. 
In experiments with syphilis on rabbits, Kolle found that an abortive sterilization 
was acquired in most cases; when the salvarsan treatment began before the 
forty-fifth day after infection, sterilization was seldom obtained by beginning 
the treatment between the forty-fifth and the ninetieth day after the infection, and 
after the ninety days, sterilization was altogether impossible even with very large 
doses. In many eases syphilitic rabbits could not be cured abortively even three 
days after infection. These observations were interpreted by Kolle and other 
German authors as indicating that, besides the drug, other non-specific substances 
produced owing to its influence on the infected organism, take part in the curative 
action and that the power of the organism to produce these bodies is destroyed under 
certain circumstances, e.g., with chronic infections of long duration. 

In bismuth therapy we find other indications of the great importance of the 
tissue to the curative action of chemical substances. It is well known that about 
six years ago Levaditi found that complex bismuth compounds have a remarkable 
effect on spirilloses and especially on syphilis. Following him, many authors, ~ 
especially Giemsa and his collaborators, and Kolle, have thoroughly investigated the 
effect of bismuth in syphilis therapy. Levaditi found that a 1 per cent. solution of 
trepol could not kill trypanosomes and spirilla even if they were exposed to its action for 
a long time. If, however, the bismuth compound was mixed with extracts from liver, 
kidney and spleen, this mixture had a very pronounced bactericidal effect. Further 
experiments showed that the bismuth compound had formed new chemical com- 
pounds by combining with protein molecules. Levaditi named these new compounds 
 bismoxyle.” According to him they constituted the true active substance in bismuth 
therapy. 

A further statement of the importance of tissue-reactions in bismuth therapy has 
recently been published by Kolle and Evers. These authors injected a depdt of 
insoluble bismuth compounds into one ear of rabbits. Four weeks later the rabbits 
were infected with syphilis by injection into both testes. The rabbits were then 
observed for two or three months, but showed no signs of syphilis. The bismuth 
depot was then removed by cutting off the ear. About eight weeks later the rabbits 
showed typical syphilitic lesions in their testes. This means, that under these 
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conditions of infection the presence of the bismuth in the ear merely prevented the 
eruption of syphilitic lesions but did not kill the parasites; when the depdt was 
removed they were able to produce typical lesions. On the other hand it is well 
known from the investigations of Giemsa, Levaditi, Kolle and many others, that if 
a rabbit with a fully developed chancre is treated with the same bismuth compounds, 
the spirilla disappear after some time and the lesions heal up. The results of Kolle 
therefore seem to indicate that the bismuth compound is more effective when 
employed after a lesion has developed than in the prophylactic experiments. Ehrlich’s 
experiments with salvarsan early led to somewhat similar results. Browning has 
published some observations on the effect of rivanol on pneumococci, observations 
which agree fairly well with those already mentioned as having been obtained by 
Kolle. Browning mixed virulent pneumococci in blood from mice with rivanol 1/800 
and injected the mixture into a mouse. The animal survived, but when killed a 
month later numerous pneumococci were found in the liver. 

A most striking illustration of the influence of time of treatment on curative 
results has been found by Madsen and Merck in the case of sanocrysin. These 
authors investigated the effect of sanocrysin on tuberculosis produced in rabbits by 
intravenous injection with an exceptionally virulent culture of tubercle bacilli. 
They found that treatment with 2 cg. sanocrysin per kilo. live weight cured the 
tuberculous infection in 95 per cent. and caused sterilization in 81 per cent. of all 
treated cases when the treatment was begun four to five days after the intravenous 
injection, and in 70 to 80 per cent. when the treatment was begun eight to twelve 
days after. If, however, treatment began simultaneously with the infection, all 
animals treated died from tuberculosis in spite of further treatment. Further 
experiments (as yet unpublished) with the same culture appear to show that the 
third day after the infection seems to be the earliest time for successful treatment. 
But very probably this time varies with the virulence of the infecting strain. 

It is clearly understood that these observations cannot be referred to any direct 
action of the sanocrysin itself on the tubercle bacilli, but must be explained by 
assuming that a certain condition of the tissue of the infected organism is necessary 
to ensure the curative effect of the drug. 

As microscopic investigations seem to show that with the culture employed the 
first small specific tissue reactions in the lungs are fully developed on the third 
to fifth day, the observations of Madsen and Merck should probably be understood 
to indicate that the cure cannot be effected by sanocrysin before the tissue of the 
infected organism had reacted to the bacilli. The circumstances associated with 
* bismuth and with sanocrysin therapy seem therefore very similar; in both cases 
infected subjects react to the treatment better than sound ones. 

A parallel to these reactions may be instanced by the well-known fact that the 
hemoglobin percentage of the anemic organism is markedly influenced by iron 
preparations, whereas it is very little influenced by the same drugs when the organism 
is sound. 

It is clear from these facts that the idea of a direct bactericidal influence due 
to specific chemo-receptors must be abandoned, except possibly in the case of the 
chinoline and acridine dyestuffs, where the direct disinfecting power in vitro is much 
more pronounced than in the other groups. Even in this group, however, the tissue 
of the infected organism seems to play an important part in the curative action. The 
question then arises as to how these facts are to be explained theoretically. 

At present it is impossible to give any certain explanation. All those who know 
anything of the historical development of chemotherapy will admit that the 
whole question of the true nature of chemical treatment seemed much more 
simple in the days of Ehrlich than the developments due to the researches of 
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the last fifteen years now seem to indicate. Among the many different theories of 
numerous authors, two, however, seem to predominate to such a degree that almost 
all theories of details may be classified under one or other of them. 

The earliest of these theories originated in the salvarsan investigations and is a 
modification of the original views of Ehrlich. This theory admits that Ehrlich’s 
original conception of the direct action of salvarsan and its derivatives by means of 
chemo-receptors cannot any longer be regarded as a right interpretation of the facts, 
but suggests that the difference between the effects in vitro and in vivo, the 
latent period and the importance of the condition of the infected organism may be 
due to the fact that the chemotherapeutical compound is transformed into active bodies 
by chemical reactions in the organism and that the bodies thus formed are the true 
parasitotropic substances which cause the death of the parasites. . Cases in which 
treatment fails to cure are thus regarded as being due to an alteration of the 
physico-chemical conditions of the tissue, preventing the necessary chemical reactions 
in the organism. 

The second and more recent theory arises from experience with “ unspecific 
therapy ’’ which has lately developed to a hitherto unexpected degree. According to 
this theory the true basis of chemical treatment is a general activation of the 
protoplasm of the cells, which means that certain substances cause the living cells to 
react violently to stimuli to which they normally react more slowly. This activation 
may increase natural resistance and augment specific immunity in infected 
organisms. 

This theory has been further developed in respect of the metallic compounds 
especially by Feldt, and Walbum, into the suggestion of a catalytic action of heavy 
metals on the tissue reacting to infection and producing antibodies. These authors 
hold that the whole effect of injected metallic compounds is of a purely indirect 
nature. Failures of treatment are then ascribed to false dosage or to inability of the 
organism to react with the activating substances (metal-resistances). 

Which of these theories is the right one? In my opinion it is impossible to 
decide this question. Most German authors regard the first theory as correct with 
respect to salvarsan, and incline to adopt the second for all the other chemo- 
therapeutic substances, except possibly the acridines, to which a direct disinfecting 
power is attributed. 

As far as I ean see, there is amongst all observations only one circumstance 
which may induce us to prefer the older theory to the newer with respect to 
certain substances, and this circumstance concerns the dosage. When we find that 
the therapeutical effect of a certain substance increases with the dosage, up to the 
limit of its dosis tolerata, we may conclude that quantitative relations must enter 
into consideration in chemical reactions in which the parasite is included, and 
this may further suggest that the parasite is submitted to direct chemical influence, 
derived not from the unaltered substance, but from the products derived from its 
interaction with the tissues of the infected organism. This suggestion is especially 
probable when it can be shown that to effect cure the doses must be augmented with 
increasing numbers of parasites, as with salvarsan, and as far as I know with 
optochin, or with increasing virulence of the bacteria, as with sanocrysin in 
experimental tuberculosis. 

On the other hand I cannot avoid stating my conviction that truth is a function 
of all observations and that the function of science is not so much to decide between 
different opinions as to combine the rational parts of them. It seems to me that the 
difference between the two theories is small in view of their consequences as 
hypotheses for further work. 

The basis of Ehrlich’s theory, whether modified or not, is the idea of the importance 
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of the chemical constitution of the therapeutic agents, and the truth of this idea has 
been confirmed by innumerable pharmacological and therapeutical experiments. 

The principal question to be asked is therefore, in my opinion: Does the second 
theory of protoplasmic activation or catalysis lead us away from this idea? If it 
does, it certainly represents a very different thing; if it does not, the line of 
future investigation is in both cases the same, namely, to discover substances with 
constitutions suitable to effect the greatest possible harm to the parasite with the 
smallest possible injury to the infected organism. With respect to this question, it 
is, in my opinion, important to consider the fact that the rational investigations of 
recent years in “ non-specific protein therapy ”’ have clearly shown that not only the 
physical properties but also the chemical constitution of the injected protein deriva- 
tives is of great importance to their “ activating’”’ action on the cells of the 
organism. The same is true for the so-called “growth substance” influencing the 
growth of micro-organisms. With regard to metal activation it is especially 
interesting to observe that the growth-augmenting factor for influenza bacilli in 
the Levinthal agar seems to be partly an iron-containing catalyst. 

First of all, however, it is to be considered that all the catalysts in the organism, 
are, aS far as we know, more or less complicated organic bodies, that they 
probably react chemically with the substances which they cause to split or to com- 
bine, and that their chemical constitution seems to be of great importance to their 
action, as is demonstrated by their specific effects. With regard to metal therapy it 
seems interesting that some of these organic catalysts—indeed, some of the most 
important of them, the oxidizing enzymes—contain metal. Warburg’s theory—that 
the oxidizing enzymes of the living cell are largely built up of complex iron compounds 
where the iron is the real catalyst, but that the chemical groups to which it is bound 
are responsible for the fixation of the substance in the cell—seems to be becoming 
more and more generally adopted. 

In considering these facts it seems open to discussion as to whether any simple 
substance—e.g., a simple metal salt—may be expected to exert any catalytic action in 
the organism, unless the organism can make a catalyst from it. If this view is true— 
and it seems probable that it is so—the question of activation and catalysis of the 
non-specific and specific powers of the infected organism is a matter of chemical con- 
stitution. This idea appears the more likely when we remember that researches on 
the importance of certain amino acids with regard to the nitrogen equilibrium and with 
regard to growth of young animals have taught us that the organism is not able to 
perform the synthesis of all substances. The chemical constitution of the injected 
metallic compound must therefore be expected to be of great importance in relation 
to its effect on the organism. That is why I think that the two theories are not so 
divergent as they are often considered to be, and that better work may be done by 
combining the two theories, because they both lead to almost the same basis for 
further work. It is therefore a matter of indifference to me which of the two 
theories is adopted for the effect of sanocrysin in tuberculous and other infections. 
The object of further work remains the same, namely, the research into the effect 
on infectious diseases of metallic compounds of various constitutions. 

The last question I want to consider is that of immunity reactions following the 
injection of active therapeutic substances into the infected organism. Very early in 
his chemotherapeutic researches Erhlich apprehended that indirect stimulation of 
immunobiological powers had an important bearing on the curative effect of chemo- 
therapeutic treatment. He realized that the process of definite sterilization was 
carried out in the following way: the chemical killed a certain proportion of the 
parasites, and the antibodies produced as a reaction to the products liberated from the 
dissolved parasites killed the rest. In this way he explained the fact that the arseno- 
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benzol derivatives manifested a more pronounced effect in curative experiments than 
in prophylaxis, and that their effect in many cases was stronger when the disease 
was fully developed than in the early stages of infection, in which only a few 
parasites were present. This indirect effect of the chemotherapeutic substance was 
called by Ehrlich “ ictus immunisatorius.” 

The augmentation of specific antibodies and the importance of this process in the 
therapeutic action of salvarsan and its derivatives has been confirmed by numerous 
investigators. In most cases with infection curable by salvarsan these reactions, 
however, can be demonstrated only by special serological methods. 

On the other hand, the immunobiological reactions under the sanocrysin treat- 
ment of tuberculosis are often of a nature so violent as to be directly apparent to the 
experimenter and the clinician. As the study of these reactions is of general interest, 
I shall conclude with some remarks on the present state of our knowledge with 
respect to them. 

[t is a well-known fact that the injection of sanocrysin into an animal infected 
with tuberculosis in many cases causes a violent reaction which appears clinically 
as acute intoxication of the organism. The symptoms are albuminuria, myocarditis 
and fall in temperature. In other cases there is no shock, but high temperature 
reactions. I regarded both these reactions as reactions of immunity, due to 
liberation of toxins from dissolved tubercle bacilli and from tuberculous tissue, and I 
suggested that the shock is the reaction of the non-immune organism and the rise in 
temperature the reaction of the partially immune organism to these toxins. The 
foundation for this interpretation is the fact that the shock can be removed by intra- 
venous injection of a specific tuberculosis serum made by immunizing cattle with 
tubercle bacilli, and that it is possible by prophylactic injection of this serum to 
remove a tuberculous animal from a state in which shock is to be expected to the 
condition in which it responds to sanocrysin with a rise of temperature. 

During the last two years of investigation it has often been suggested, particularly 
by clinicians, that these reactions are the result of a pure metallic intoxication,—a gold 
poisoning of the organism. 

During the same time experimental investigations, however, have resulted in the 
collection of a considerable number of facts which strongly point to the truth of my 
original interpretation. At the present time we learn from the work of Madsen and 
Merck, Fernbach and Rulliers, MacCluskey and Eichelbergers, and from my own 
investigations the following facts :— 

(1) Acute intoxication cannot be produced by sanocrysin injections made into 
healthy animals, even when much higher doses than those employed in therapy are 
injected. 

(2} The appearance of hypersensitiveness to tuberculin does not run parallel to 
the hypersensitiveness to sanocrysin. 

These facts were first demonstrated by the experiments of Madsen and Merck, 
which showed that the reactions of the tuberculous organism to sanocrysin 
depend on the infecting strain. They found that slight tuberculosis of the lungs 
produced by one strain caused violent reactions to sanocrysin in the form of shock 
and loss of weight, while severe tuberculosis in all the organs produced by another 
strain reacted very little or not at all. This shows that the occurrence of reactions 
depends on the strain or on the form of tuberculosis provoked rather than on the 
dose of sanocrysin or on the tuberculin sensibility. Further experiments in my 
laboratory have shown that animals with local limited tuberculosis do not react to 
sanocrysin either with shock or with rise in temperature, when the drug is prevented 
from coming into contact with the focus either by removal of this immediately before 
the injection or by the injection being withheld until the focus has been encapsulated 
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by fibrous walls; and this in spite of the fact that these animals give strong 
tuberculin reactions both by intracutaneous and by intravenous tests. 

(Temperature curves and tables were then demonstrated.) 

These observations confirm very strongly the idea that the reactions of the 
tuberculous organism to sanocrysin depend on an effect of the drug on the tuberculous 
focus, and have nothing to do with any hypersensitiveness of the tuberculous organism 
to gold compound. 

(3) The shock with all its principal features—albuminuria, heart failure and fall 
in temperature—is removed or prevented by early intravenous injection of szfficient 
doses of antt-tuberculosis serum but not by injection of normal serum or of diphtheria 
anti-serum. With respect to albuminuria, the first sign of shock, this is clearly 
demonstrated on the table shown, taken from some of Madsen and Moerck’s 
experiments. 

(A demonstration of curves for albuminuria was here given.) 

According to our present serological interpretation these observations show that 
the agent causing the shock is neutralized by a specific anti-tuberculosis serum, 
which again strongly suggests that it consists in an antigenic toxic body liberated 
from tubercle bacilli in the tuberculous foci. Whether it is concentrated in the 
tuberculous tissue before the injection and liberated by a focal reaction, or is 
directly derived from the dissolution of bacilli under influence of the sanocrysin, 
cannot be decided at present, but as the tuberculous foci in fact heal up and the 
bacilli disappear in a large proportion of cases treated with sanocrysin, there may 
be some grounds for the last suggestion. 

(4) The typical reaction of the tuberculous animal injected with the anti-serum 
when shock has fully developed is a great rise in temperature, and this is not seen in 
the case of injection of normal serum. 

I can only say that these facts very strongly confirm the idea that the shock and 
the rise of temperature are true immuno-biological reactions following the action of 
sanocrysin on the tuberculous foci. The same seems to be true as regards the loss in 
weight, according to the experiments of Madsen and Merck, as well as my own. 
With regard to exanthemata, the question cannot be settled to any extent at present, 
but there seems to be good reason to suggest that they are due to the combined 
action of liberated toxins and the direct influence of the drug. If, however, the idea 
that the most prominent sanocrysin reactions may be classified principally as 
immuno-biological reactions comes to be generally adopted there may be very good 
reasons for further investigations into their true nature. There is no case in chemo- 
therapy in which the immunity reaction has so violent a character as in the case of the 
treatment of tuberculosis by sanocrysin, and this may lead us to hope for further 
evidence of more general importance both in respect of the pathology of tuberculosis 
and of our ideas of immunity. 


Sir LEONARD ROGERS said that his experience in the treatment of leprosy, due to an acid- 
fast bacillus so closely allied to that of tuberculosis, was in agreement with Professor 
Mollgaard’s view of the direct action of remedies, for he (the speaker) had occasionally seen 
very severe and prolonged febrile and local reactions follow very small intravenous doses of 
sodium hydnocarpate in advanced cases of leprosy. Without any further treatment the 
disease had continued to abate very greatly or even had cleared up completely, this being 
apparently due to the destruction of the bacilli setting free intracellular toxins leading to the 
production of antibodies in the system. But this action on the bacilli could not possibly be a 
direct one, for in one case such improvement ensued during a year after the injection of only 
one dose of 0-2 c.c. of a 3 per cent. solution. We were still very ignorant of the exact mode 
of action of many of our most specific remedies, and it was only through such able 
experimental work as that of the lecturer that enlightenment would come. 
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Section of Dermatology. 
President—Dr. J. H. SEQUEIRA. 


Demonstration of Steam Cautery, and Cases Treated Thereby. 
By H. 8S. Sourrar, C.B.E. | 


Mr. SOUTTAR said that he much welcomed this opportunity of showing Members 
of the Section this small piece of apparatus, which was remarkably simple. It was 
devised in order to try to deal with cases sent to him by Dr. Sequeira, with large 
masses of fungating carcinoma on the face, which were very difficult to attack by 
direct surgery. It consisted of a small steam boiler, heated by motor fuel. The 
steam from the boiler was carried through the flame below, so that the steam emitted 
through the pipe was actually superheated, and there was available a satisfactory jet 
of dried steam. On to the end of the nozzle was screwed an applicator, of any 
required diameter, from 2 in. in diameter to a tiny point. The steam maintained 
the applicator at a temperature of 100°C., and it could be applied to any surface. 
He applied the applicator to a piece of mutton chop for about a minute, and it pro- 
duced a definite coagulation over an area equal to that of the applicator. Penetration 
was atthe rate of about an inch in ten minutes, and an inch was a great depth in human 
anatomy. It meant that by this means any tumour likely to be encountered could 
be readily destroyed. When the séance was over, one simply blew out the flame. 
The apparatus shown held sufficient water for twenty minutes’ work. He had used 
it for a tumour of the face as large as 6 in. in diameter, and by the time one part of 
it had been treated and the tissue scraped away, and another part was attacked, the 
twenty minutes had soon expired. 

To-day he had shown two cases, both of epithelioma arising on lupus. One man, with 
extensive lupus, had a large epithelioma just above the left angle of the mouth, on the lip. 
The excision of such a nodule would be, technically, very difficult. It was destroyed eighteen 
months ago with this steam cautery, and the scar was rather better tissue than was that of the 
remainder of his face; there resulted no deformity nor any recurrence. Small nodules had 
developed at other sites, and they in turn had also been destroyed by the same method. 

Another case was that of a woman, who had a large epithelioma on a lupus scar on the 
face. It was destroyed by the steam cautery eighteen months ago, and one or two nodules at 
other sites had since been similarly dealt with. In both the procedure was carried out under 
local anesthesia, and in both patients he had the advantage that he could put his finger on the 
inside of the lip or cheek, and so could make sure that penetration did not extend far enough to 
destroy the whole cheek. With diathermy he had felt that this was a difficulty,and that there 
was a certain risk of making a hole in the cheek. 

The method was also applicable for such conditions as epitheliomatous ulcer of 
the forehead, as shown in a photograph exhibited. He destroyed the epithelioma 
with this steam cautery, thereby obtaining an aseptic surface, then he excised the 
coagulated tissue, afterwards dealing with it on the principles of plastic surgery. On 
putting a flap over the area he secured first-intention healing, which would have been 
out of the question if an attempt had been made to deal with the case by general 
surgery. 

But the most remarkable case he had had to deal with—which also he owed to Dr. Sequeira, 
was that of a girl, aged 24, who had been treated with X-rays for hyperthyroidism. By some 
mischance she got a very severe X-ray burn of the epigastrium, for, despite a small burn at the 
commencement, the treatment with the rays was continued. The patient was in a desperaté 
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condition ; she had a hole in the epigastrium 8 in.in diameter and 4 in. deep. He (the 
speaker) suggested to Dr. Sequeira the ulcer should be destroyed and the area rendered aseptic 
by means of this cautery, and that afterwards the attempt should be made to get a first- 
intention wound. This was actually carried out, although it was necessary to go down to the 
peritoneum to do it. He obtained a first-intention wound which closed up completely, after 
having excised a block of tissue 4 in. in diameter. 

Another case, which illustrated that the method was suitabie for delicate applications, was 
that of a boy who, in a motor accident, got his face badly scored, the ruts containing tar going 
deep into the subcutaneous tissue. Anything in the nature of plastic surgery would have been 
very difficult indeed. With a fine applicator he destroyed the tissues along each of the 
deeply-pigmented scores; they sloughed out and appeared white instead of black, so that the 
favourable contrast in appearance was very noticeable. Local anesthesia was used. 


He considered that this instrument should have a wide range of usefulness in 
dermatology ; it enabled one to deal with tumours which otherwise one would not be 
able to tackle in ordinary surgical practice. 


Cases Treated with Steam Cautery. 
By H. C. Semon, M.D. 


WHEN this admirable aid to dermatology was under construction, Mr. Souttar 
kindly pointed it out to me, and during the last year I have been using it at the 
Royal Northern Hospital for various conditions. I have shown here this afternoon 
cases illustrating four of them. 

Case I. Lupus Vulgaris of the Face and Neck, of Twenty years’ duration.—The patient, a 
man, aged 65. He was admitted to hospital on August 27, 1925, when he had a large area 
of lupus vulgaris on the right cheek. In the centre of the patch there was an 
epithelioma the size of a half-crown. It was probably the result of an X-ray burn in that 
situation. This case very well illustrates the advantage, with this method, of being able to 
put one’s finger inside the mouth, and gauge the increasing heat, so as to ensure not going to 
far—a constant risk with diathermy. A hole in the cheek might meana permanent fistula. 
The man had only one application, and the result is very satisfactory; there is no sign of 
recurrence. 

Case II, Epithelioma of the Left Ear.—Patient, a man, aged 63, with an epithelioma of 
his left ear, which he first noticed four years ago. He came to hospital in March, 1925, 
when he had a septic, fungating tumour involving the cartilage and spreading towards the 
helix. He had had two applications of diathermy, and at the second of them the cartilage 
was perforated (cp. Case I). Eight months later he had recurrence, and on this occasion, 
after a preliminary scraping with a sharp spoon, I applied the steam cautery, with the 
result which you have seen; there is no sign of recurrence. 

Case III. Hairy Mole.—Patient, a girl, aged 19, in whom I destroyed a hairy mole, the 
application having been made last August. She shows what is likely to be a complication of 
the method, namely, keloid formation, because, after all, it is a burn which is produced, 
and keloids are fairly common after burns. For this she is undergoing radium treatment. 

Case IV. Epitheliomatous Ulcer at the External Angle of the Left Orbit.—Patient, a 
woman, aged 42, was treated on November 18 last. Four years ago she noticed a small area 
of ulceration, probably it was a papule at first, and when she came to hospital she had 
an epitheliomatous ulcer at the external angle of the left orbit. That I scraped before 
applying the cautery. I consider one should first use the sharp spoon, as it enables you to 
ascertain the macroscopic limits of the carcinoma. The steam cautery stops the resulting 
hemorrhage. That, indeed, is one of the premier indications for use of the cautery,—the 
checking of hemorrhage, which might not readily be controlled by other methods. 


Discussion.—Dr. J. H. SEQUEIRA (President) thanked Mr. Souttar for having attended to 
give this demonstration of his steam cautery. He was, himself, able to confirm all that 
had been said of its value by Mr. Souttar and Dr. Semon. He asked whether th« 
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apparatus was quite safe to use when ether was employed as the anesthetic, as, when 
growths inside the mouth had to be dealt with by diathermy, ether could not be used. The 
case of the X-ray burn referred to was the most remarkable result he had seen in the surgery 
of these burns. Members knew how difficult it was to deal with these cases. When the 
young lady in question went back to Ireland she had merely a sound linear scar,no more than 
would result from an ordinary operation on the upper abdomen. 

Mr. Souttar had been rather modest in his descriptions, for some of the tumours it had 
been his (the speaker’s) misfortune to send to him had been of enormous size. He com- 
mended this method to dermatologists as it was so completely under control. 

Dr. A. WHITFIELD said he imagined that penetration would be slower in proportion to the 
depth ; i.e., it would take more than twice as long to penetrate to an inch as to go to the depth 
of half an inch. He asked whether the method was applicable to such a superficial lesion as 
a spider nevus; if so, he assumed the application would have to be no more than momentary, 
and therefore could be applied for such without the use of an anesthetic. — 

Mr. JOHN EVERIDGE inquired as to the value of this apparatus as a hemostatic, as Mr. 
Souttar said there was no hemorrhage after the application. He wondered whether it could 
be used in the deeper tissues of the body as a hemostatic, such as in bladder cases and others 
in which there was troublesome oozing of blood. 

Mr. SouTTAR (in reply) said that the apparatus now being exhibited was made by him in 
his own workshop. There was no risk of an explosion occurring from the applicator, as 
its temperature was not high enough to ignite ether; moreover in the instrument now being 
made, wire gauze was used around the flame, on the principle of the Humphry Davy miner’s 
lamp. For intrabuccal operations he considered that the method had a distinct advantage 
over diathermy in its safety from possible explosion; and, as the President, who knew its 
possibilities, said, it was completely under control. One knew, very nearly, the rate of 
penetration, and the temperature of the applicator. With diathermy it was different. The 
rate of penetration could be taken, roughly, as inversely proportional to the square of the 
distance or depth. It took ten minutes to go to the depth of an inch in a beef steak, but when 
using the apparatus some pressure was employed. For superficial conditions, such as spider 
nevi, the application-time would not exceed two seconds. Its effect in checking hemorrhage 
was extraordinary. His plan was to cook the tissue to a certain depth, then to excise the 
cooked tissue at the level of the cooking, so as to avoid hemorrhage. If one excised deeper, 
bleeding would oceur. He thought the steam cautery could well be applied to deep tissues, 
such as those of the bladder, and he considered it would be particularly useful in carcinoma 
of the cervix uteri. 


Dr. G. B. DowLInG showed a case of Lupus Erythematosus of the Face 
associated with Papulo-necrotic Tuberculides of the Arms and Legs, and Erythema 
Induratum. 


Two Cases of a Chilblainy Condition of the Legs Somewhat 
Resembling Erythema Induratum ; also a Case of Erythema 
Induratum, for Comparison. 


By F. Parkes WEBER, M.D. 


Case 1.—The first patient is a young woman, A. B. L., aged 25, kindly sent to 
me from Mr. F. J. Jauch’s Out-patient Department. She has large subcutaneous 
swellings, covered by purplish cyanotic skin, on both legs, at the back of each ankle, 
just above the level of the upper border of her shoes, and also just above the shoes in 
the anterior-internal part of the left leg and the anterior-external part of the right leg. 
These swellings commenced about four months ago, with itching (as in the early 
stage of ordinary chilblains of the feet and hands), but the itching gradually changed 
into a sensation of pain. The swellings feel cold to the touch. She says she never 
previously had a similar attack though she was rather subject to ordinary chilblains 
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of the toes and fingers. Her hands tend to be cold and moist, but she has never had 
any typical “ acrocyanosis,’ nor Raynaud’s symptoms. In other respects she has 
enjoyed good health and has been able to work well (making of advertisement caris, 
etc.). Menstruation commenced at 104 years of age (after an attack of scarlet fever), 
and has been fairly regular and of moderate amount since then. She is unmarried. 
Her thyroid gland appears to be of normal size. She is rather fat than lean. She 
wears either thin woollen stockings or double artificial silk stockings, and thinks that 
the condition of her legs is connected with cold weather. She is careful to avoid 
traumatism and never warms her legs at the fire. If necessary she is to be admitted 
to hospital for a short period of rest in bed and intravenous calcium therapy. 

Case II.—The second patient is a young married woman, Mrs. 8.C., aged 27, 
kindly sent me by Dr. J. Axhausen from the Out-patient Department. During the 
last four months she has had subcutaneous swellings, similar to those of the first 
patient, at the back of both ankles just above the level of the upper border of her 
shoes. The blotchy purplish skin over these swellings feels cool to the touch. 
There is also a diffuse redness with slight swelling at the outer anterior aspects of 
the lower part of both legs—such as is frequently observed in mild cases of this class. 
These puffy, erythematous areas tend to itch when warmed, just as ordinary chilblains 
do on the hands and feet. She thinks that it makes very little difference whether 
she wears woollen or artificial silk stockings. In cold weather she generally wears 
high “ Russian ” boots, which doubtless prevent the condition of her legs from being 
worse than it is. The patient has occasionally had blotchy “ chilblainy ” patches on 
the legs, just above the shoes, more or less similar to those she now complains of, 
but she has never suffered from ordinary chilblains on the fingers and toes. Her 
hands do not tend to be specially moist, and she has never had “ acrocyanosis ” (in 
the ordinary sense of the term), nor Raynaud’s phenomena. Her general health has 
been good. She is fat rather than thin, and she has always had “ plumpness”’ 
or “fleshy thickness” of the lower parts of the legs and ankles. Menstruation 
commenced at 13 years. She is now in about the third month of pregnancy. 
Her only previous pregnancy ended in 1922 with the birth of a healthy child (still 
living and healthy). 

Case III.—The third patient is an unmarried young woman, L. MeM., aged 18, 
kindly sent me by Mr. F. J. Jauch, from the Out-patient Department. She has a 
number of moderate-sized subcutaneous nodules on both legs, resembling, I think, 
early (tuberculous) erythema induratum (Bazin’s disease). They commenced to 
appear three years ago and since then have increased in number, but none of them 
has yet disappeared, not even temporarily during summer, though in hot weather 
they are smaller, less congested and less noticeable. When she first feels one 
coining, the skin over it is, she says, not discoloured ; they apparently commence in 
the subcutaneous tissue, like a small one she points out in front of her right ankle, 
the skin over them afterwards becoming adherent and blotchy-cyanotic in 
appearance. Most of them at present have this blotchy-cyanotic appearance 
and feel somewhat hot to the palpating hand. She has never suffered from 
‘“ acrocyanosis,” nor Raynaud’s phenomena, and is not subject to chilblains, thouglh 
she sometimes had ordinary chilblains on the toes up till four years ago. She is 
fairly plump, though the legs cannot be called fat, and has enjoyed good health, 
excepting for a tendency to constipation. Her employment necessitates a good deal 
of standing about. Menstruation commenced at 15 years, and is mostly rather 
scanty. The thyroid gland is of at least normal size. The blood-serum gives 
negative Wassermann and Meinicke reactions. The Pirquet cuti-reaction for 
tuberculosis is strongly positive, with lymphangitic spreading (the so-called 
“lymphangitic type” of Pirquet’s cuti-reaction), but there are no definite signs 
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of any intrathoracic or abdominal tuberculosis, or other visceral disease, by ordinary 
examination. There is no enlargement of any superficial lymphatic glands. 


REMARKS. 


The third case, as above mentioned, appears to me a genuine one of chronic 
tuberculous nodular erythema induratum. Although there is no certain evidence of 
active tuberculosis in the patient (excepting the excessive Pirquet reaction) or her 
relatives, I have little doubt that the nodules in the’ legs have been due to infection 
with tubercle bacilli circulating at times in the blood-stream, derived from some 
latent tuberculous focus in the body; the tendency to stagnation of the circulation in 
the legs on prolonged standing probably favours the arrest of tubercle bacilli in the 
subcutaneous tissue and (in some individuals) leads to the development of a chronic 
tuberculous phlebitis' of minute veins, with resulting nodules of the erythema 
induratum type. In this (my third) case the excessively positive lymphangitic type 
of Pirquet’s cuti-reaction for tuberculosis must doubtless be interpreted as an 
“allergic”? or “ hyperallergic” sign and of favourable prognostic significance, 
indicating good resistance on the part of the patient's tissues (? reticulo-endothelial 
system) towards the attacking tubercle bacilli ; and this view is confirmed by the fact 
that none of the lesions has yet broken down. 

From the various cases of acrocyanosis, chilblains, chilblainy conditions, and 
erythema induratum that I have had the opportunity of observing, it is to the 
following conclusions that I at present wish to draw attention.’ 

(1) Many young patients with acrocyanosis (including the rare cases associated 
with mitral stenosis) show no special tendency to chilblains of any kind. “ Fleshy 
thickness’ of the lower part of the legs seems to have no special connexion with a 
chilblainy tendency. 

The vast majority of chilblainy subjects have not acrocyanosis in the ordinary 
sense of the word. 

(3) Girls and young women with chronic chilblainy conditions of the legs are by 
no means always specially liable to ordinary chilblains of the hands and feet. 

(4) The modern dress, with short skirts, shoes and thin stockings, plays a chief 
part in the causation of these chronic chilblainy conditions of the legs, which are 
often confused with erythema induratum or regarded as non-typical forms of erythema 
nodosum. 

(5) It is, however, only in a small minority of girls and young women that the 
nodern dress is able to produce these chilblainy conditions of the legs. 

(6) Perhaps these chronic chilblainy conditions of the legs may, in specially 
vedisposed subjects, favour the development of true (tuberculous) erythema 
nduratum (Bazin’s disease). 

(7) In former times, in spite of warmer clothing of the legs, a similar chronic 
hilblainy condition did probably occasionally occur and was confused, as it some- 
times still is, with other conditions, especially erythema induratum and erythema 
\losum. 


'Compare the microscopical sections showing nodular tuberculous phlebitis, illustrated by Dr. J 
haumann, in his recent communication on T'uberculides, nature et traitement, Bruxelles, 1926. A 
iggestion made to me by Dr A. Whitfield, which seems to me very probably correct, is that in this kind 
f nodular tuberculous phlebitis the tubercle bacilli have lodged in the vasa vasorum rather than on the 


ills of the small veins. 
* On the allergic significance of this so-called ‘‘ lymphangitic type" of Pirquet’s cuti-reaction compare 
E. Herzfeld, Monatsschrift f. Kinderheilkunde, Leipzig, 1926, xxxiv, p. 48. 


‘Compare F. P. Weber, ** Acrocyanosis,” Proc. Roy. Soe. Med., 1926, xix (Sect. Dermat.), p. 70; 
2 hronic Erythema of the Legs in Girls and Young Women, Brit. Journ. Dermat. and Syph., London, 
26, xxxvii, p. 259; ‘‘ Two Diseases due to Fashion in Clothing,” Brit. Med. Journ., London, 1925 (i), 

D. "960. See also V. Klingmiiller, ‘* Pernionen an den Unterschenkeln,” Arch. f. Derm. u. Syph., Berlin, 
1921, cxxxv, p. 256; and V. Klingmiiller and O. Dittrich, ‘‘ Ueber Frostschaden,’’ Dermat. Zeitschr. 
Berlin, 1998, xlix, p. 1. 
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Discussion.—Dr. A. WHITFIELD said he agreed with the exhibitor in regard to the first two 
cases. No doubt there were persons with normally coloured hands who had chilblains, and there 
were persons who had acrocyanotic hands without chilblains, but at the same time there was a 
higher percentage of chilblains among acrocyanotics than among persons with a normally 
coloured skin. His difficulty had been in dividing the acrocyanotic cases. There were two 
types. The first was that in which the hand or foot was stone-cold ; the second was a complete 
puzzle to him, as the hand was hotter than normal, and there was profuse hyperidrosis, so that 
when the glove or the sock or stocking was removed, there was a steaming. This condition 
was practically limited to youth ; he had not seen it in subjects younger than 14, or older than 30. 

With regard to erythema induratum, he thought it was clear that the tubercle bacillus 
was arrested at the vasa vasorum ; it was not a tuberculosis of the small vein of the leg, but 
tuberculosis of an artery or a vein; it originated in the wall, and then spread through. 


Dr. WILFRID FOx, discussing the first two cases, said that the male was not altogether 
exempt if there were sufficient provocation ; trench-foot during the war was much the same 
condition, and it lasted a long time. 


Dr. S. E. DoRE asked Dr. Parkes Weber what treatment he adopted in these cases, as they 
were very numerous. One afternoon during the past week he had had six girl patients with 
the condition. He had tried ordering two pairs of stockings and Russian boots, but the 
condition generally persisted during the cold weather, and abated or disappeared in the 
summer. He had also tried the administration of calcium, thyroid, and other drugs internally, 
and galvanism, ultra-violet light, etc., locally, but the severe cases were very refractory to 
treatment. 


Dr. H. MAcCorMAC said he also had brought for exhibition cases of this kind. One type 
of the condition occurred in winter and was clearly due to the effect of cold; another type 
remained throughout the summer, though it had also begun in winter months. The latter 
case was associated with tuberculosis ; in one case there was tuberculous pleurisy. Though 
the condition was objectively the same as the red-legged erythema, it seemed allied to Bazin’s 
disease, and was of a diffuse character. 


Dr. A. M. H. Gray said he regarded Dr. Parkes Weber’s and Dr. Dowling’s cases of 
erythema induratum as very interesting ones; both those patients were relatively thin, 
whereas the majority of cases of Bazin’s disease were in girls in whom the fat in the lower 
limbs was exceptionally well marked. He had always been under the impression that the 
reason why one saw these large subcutaneous swellings, which burst and left chronic ulcers, was 
that the lesions primarily occurred in fat, and that fat, being non-resistant, broke down readily ; 
but here were two examples in thin people. In one of Dr. Weber’s cases the patient showed 
no ulceration, whereas in Dr. Dowling’s case there was extreme ulceration. Therefore it 
seemed that the view that it was due to the breaking down of fat was not tenable. He would 
be glad to hear whether Dr. Weber had any views on what caused this tendency to excessive 
ulceration in some cases, while ulceration was slight or absent in others. 





Dr. A. WHITFIELD said that many times he had been able, in these cases, to draw off pure 
oil by means of the syringe. On studying the node histologically, one saw that the fat cells 
were being eaten up by large and sometimes multinucleated cells, so that the walls of the fat 
cells were broken down, and the fat lay in the tissue and could be drawn off. 


Dr. PARKES WEBER (in reply) said he thought Dr. Whitfield’s view was right, that in 
true (tuberculous) erythema induratum, the tubercle bacilli were caught in the vasa vasorum, 
but the passive congestion in the lower extremities might have had something to do with it. 
[Dr. WHITFIELD: The congestion of a large vein would put a kink in the vasa vasorum.| He 
was not familiar with the “ hot type” of redness of the limbs mentioned by Dr. Whitfield, 
but occasionally there was something of the sort in nervous disorders, both organic and 
functional. In certain cases of chilblainy-like conditions in the legs that persisted during 
summer, one might suspect that an infection of the lesions with tubercle bacilli (as in true 
erythema induratum) had taken place. The deep breaking-down of the true tuberculous 
lesions must of course be distinguished from the superficial ulceration of the merely chilblainy 
lesions on the legs. When the latter (chilblainy) lesions were severe, it was essential to 
insist on the patient going to bed and remaining there for a few days in the horizontal position. 
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This got rid of venous congestion in the legs; the equable warmth in bed was useful, but 
warming the chilblainy lesions in front of a fire was, of course, bad. Strictly speaking, the 
caleium-content of the blood should be ascertained before commencing calcium therapy. 
Usually, he thought, there was no special indication for thyroid treatment, but it might be 
tried. In answer to Dr. Gray, he always assumed that the cases which broke down and 
formed ulcers were the worst ones. [Dr.GRAy: I thought there was more breaking down in 
patients who were fat than in thin patients, but that is disproved by the two thin patients 
now shown. 


Erythema Elevatum Diutinum (Case Previously Shown).' 
By W. N. GoupsmitH, M.D. 


THIS patient, a baby with a blueish-red lump on the right buttock, was shown 
last June, under the name I have now given the case. I bring it forward again, 
though the diagnosis has not been cleared up ; indeed, it is more difficult than before. 
In June it was suggested that possibly it was keloid, but I think that supposition 
can no longer be upheld, because there has been no further development in that 
direction, and at the point where an outlying nodule was excised for histological 
purposes there has been normal healing. There remains the question as to whether 
the case belongs to the granuloma annulare group; histologically, it does not look 
like that. In the meantime one of the nodules has been exposed to a full pastille 
dose of X-rays, and there has been no result; this is surprising, whether the con- 
dition be granuloma annulare or not, as the nodule consists of young fibrous tissue. 
It seems to be gradually getting smaller and flatter. There are no nevus cells. 


Dr. PARKES WEBER said he doubted whether keloid could be excluded; it was too early 
yet to be sure of that. The fibrous tissue present in the microscopical sections favoured the 
idea of keloid. 

[December 16, 1926. 


Lupus Vulgaris Disseminatus, 
By H. MacCormac, C.B.E., M.D. 


THE patient exhibited is a woman, aged 31, with a good family and personal 
history. During her five years of married life there has been but one pregnancy, the 
foetus being born dead in a macerated condition. This event suggested a specific 
infection, but the occurrence of this can be excluded by a general examination of the 
patient and the negative Wassermann reaction. The condition for which she is now 
shown dates from three years ago, when she developed some form of acute infection 
of the throat accompanied by local abscess formation and marked enlargement of the 
lymphatic glands at the angle of the jaw. This was at the time diagnosed as a 
quinsy and was later followed by a hemorrhage either from the lungs or the throat. 
\s the condition of the throat did not entirely clear up after the acute phase had 
passed she was sent to a special hospital, where for a year she was treated by 
medicine for what was called a constitutional disease. The first of the cutaneous 
lesions appeared on the right cheek three months after the quinsy, and subsequently 
others developed on the scalp, arms, trunk, legs, and face, in all amounting to some 
thirty separate patches, varying from the dimensions of a shilling to areas as large as 
the hand. In the neighbourhood of the vulva the lesions mainly consist of numerous 
diserete papules or papulo-pustules. The evolution of the individual lesions is 
unusual and striking: the patient herself compares them in their early stages to 


1 See Proe. Roy. Soc. Med., 1926, xix (Sect. Dermat.), p. 72. 
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boils, her method of describing the pea- to bean-sized tuberculous gummata which: 
first form, break down, become crusted, and gradually develop into patches of typical 
lupus vulgaris. When the patient wis first seen by the exhibitor a year ago many 
of the patches were still in their crusted stage; others had progressed further. The 
patient was admitted into hospital and treated with ultra-violet light baths and with 
local applications, without, however, any considerable progress being made, except 
on the scalp, where the original lesions are now replaced by scars. New “ gummata ” 
are nevertheless still appearing, and one of recent development can be seen to-day on 
the right thigh. The exhibitor is in some doubt whether this case should be entitled 
lupus vulgaris disseminatus. The few examples he has seen of that disease have 
followed either measles or influenza, and in them the eruptive elements have resem- 
bled a tuberculide rather than true tuberculosis of the skin. In this case it may be 
assumed that the disease has been spread through the agency of the blood-stream, 
and the continued appearance of new lesions suggests that the tuberculous focus is 
still active. Microscopically, the structure is that of typical tuberculosis of the skin. 
The patient herself is convinced that she contracted the disease from a neighbour 
who has lupus vulgaris of the face, and who, by an extraordinary coincidence, has 
been admitted to-day to the same ward. 





CORRIGENDUM. 


Page 51. Line 12 from top. Dr. F. Parkes Weber’s remarks in Discussion on Dr. 
Adamson’s “ Two Cases of Recurrent Cellulitis of the Face.” 


For “ He thought that cure did not occur” 


Read “ He thought that cure did occur” 











Section of ElectrosTherapeutics. 
President—Dr. G. B. BAatrTen. 


DISCUSSION ON LIGHT TREATMENT IN SURGICAL 
TUBERCULOSIS. 


Sir Henry Gavvain, M.D. 


My contribution is based on experience in sun and artificial light treatment in 
surgical tuberculosis at the Treloar Cripples’ Hospitals, at Alton and Hayling Island. 
The remarks which follow should be taken as restricted to surgical tuberculosis and 
not necessarily as referring to other conditions to which phototherapy might be 
applied. I shall particularly confine myself to general light treatment and its effects 
on those suffering from surgical tuberculosis. 

I propose to initiate this discussion from a standpoint which appears to have 
been hitherto neglected. 

It is important to inquire why the results of light treatment in surgical tuber- 
culosis are so variable, why, in some instances, so brilliant and in others so dis- 
appointing. If we could explain these differences we should be in a better position 
to conduct the treatment with promise of success. I therefore would place before 
you a theory which attempts to explain these variations. For want of a better term 
I shall call it the “theory of varying stimuli and varying response.” It may, at any 
rate, form a working hypothesis as a guide to treatment. 

Contrary to what has been stated elsewhere, the sun will not cure all forms of 
surgical tuberculosis. In my opinion it is in no sense a specific treatment. 
At the best it is usually merely an aid to, and an accelerator of, cure; only to a 
limited degree should it be a substitute for other means of treatment. Its employ- 
ment should supplement, not supplant, other means of cure. Nevertheless, as an 
aid it is often of unique value. 

Treatment by light may be general or local, or both, and the source of light may 
be solar, or from artificial sources, or a combination of both. General treatment by 
natural sunlight is considered by the majority to be the best form of light treatment 
available. I hold the view that the best type of general light treatment to adopt 
will depend on the nature of the response of the individual treated. 

Here let us first briefly consider where sun treatment fails. If, as alleged, the sun 
will cure all forms of surgical tuberculosis why is it that it not only will not prevent 
infection but also will not necessarily cure the disease originally in subjects living in the 
most sunny districts ? It is well known that tuberculosis will readily infect and rapidly 
slay unimmunized native races living under the most ideal conditions from a helio- 
therapeutic standpoint. Islanders residing near the equator, enjoying an equable 
climate in which the native may live nude all the year round, exposed to and enjoying 
sunlight of high actinic value, may rapidly die from the disease. It may be argued 
that the hygienic conditions are bad and that they have not acquired immunity. 
But relatively immune resident Europeans who live hygienic lives will not, when 
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they become infected, necessarily or even probably be cured under these conditions, 
so apparently perfect for heliotherapy. They will almost certainly do better if they 
return home. I am not now alluding to localities such as Central or Southern India 
where the excessive heat renders sun treatment of only very limited application. 
Were light a specific treatment for tuberculosis, we might reasonably expect that the 
onset and progress of the disease might be prevented under suitable heliotherapeutic 
conditions. This is contrary to fact. Consider the much-lauded Alpine climate. 
Tuberculosis is endemic in Switzerland. It has even been found desirable to estab- 
lish a special sanatorium for university students. Tuberculosis will arise and 
develop in sun-cure stations in the Alps. More than that, it may even progress to a 
fatal termination in a person resident at such a station who has there acquired the 
disease and has had heliotherapeutic treatment ab initio. Bernhard, though extoll- 
ing the value of the high mountain sun, quotes Sauerbruch, who draws attention to 
(what Bernhard calls) — 


““the remarkable observation that swollen tuberculous glands in children who live in the 
high mountains will not heal up in spite of the sun and direct radiation, but rapidly improve 
at sea-level or in brine baths in the plains.” 


Bernhard adds that he will not deny that such cases occur. Such an admission 
is of extreme significance. Nevertheless, and rightly so, those who employ helio- 
therapy generally become enthusiastic on the subject of its value. 

How may we explain this apparent paradox? I submit that no reasonable 
explanation has yet been offered by the scientific investigation of demonstrable effects 
of ultra-violet or other forms of light. Sonne’s statement that the value of light 
treatment is largely dependent on its thermal effect is not adequate. The function of 
ultra-violet light in raising hwmobactericidal power, though of some significance in 
certain cases, does not furnish the clue. Indeed in man hemobactericidal action on 
specific organisms may at times be so high that it cannot appreciably be raised, 
and may even be lowered after exposure. Moreover, this action is obtainable 
by other means and is not peculiar to light therapy. Consideration of alterations 
in the chemistry or composition of the blood and other changes which may follow 
irradiation of the skin does not help us very much. Indeed, no known sequel 
to successful irradiation either from sunlight or artificial light affords any com- 
pletely satisfactory explanation. How, then, can success or failure, following 
systematic light treatment in surgical tuberculosis, be reasonably explained ? I 
have already indicated some results of insolation. These, combined or singly, doubt- 
less have a bearing, but they do not tell the whole tale. Let us consider the subject 
on broader lines and not permit our attention to be diverted by certain known sequele 
to insolation. 

Consider a patient receiving suitable insolation in this country. This 
naturally implies treatment of the nude body in the open air under conditions which 
undergo seasonal and indeed daily and hourly variations. The intensity and 
character of the solar radiation varies with the angle of incidence of the sun’s 
rays, the density of the atmosphere through which they penetrate, the purity of the 
atmosphere, the presence in the air of moisture, dust or smoke, the amount of sky 
shine, of reflected light, and the intervention of passing clouds. Moreover, latitude, 
locality, altitude, climate, temperature, direction and force of wind, proximity of sea, 
mountains, rivers, or lakes, forests, fields and even the nature of the soil, are all factors 
not to be neglected. 

At once we see that sun treatment, wherever undertaken, must be administered 
under continually changing conditions even when applied in one particular district. 
The intensity and the character of the light available for therapeutic purposes are 








-“~ oem @®D 


»~ st a oe 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 807 





Section of Electro-T herapeutics 29 


subject to perpetual change. It is true that the extent of these variations differs 
much in different localities, but the one common unchanging factor is that of 
constantly changing conditions. I would go further and say that it is perhaps a 
most important factor. 

Sun treatment, for its general effects in surgical tuberculosis, is more effective in 
the constantly changing conditions, not merely solar, found in temperate climates 
than in the comparatively stable conditions found in many tropical regions where 
the intensity of the light may be much greater and not subject to such diversified 
variation. . 

Moreover, there is a great diversity of response in the individual being treated. 
That is true, however, whether he receives sun or artificial light, but in the latter case, 
while individuals may vary, the light applied and the other factors are usually 
approximately constant. 

The more one considers the alleged superiority of sunlight over artificial light 
in the treatment of the subject attacked by surgical tuberculosis, the greater becomes 
the conviction that this superiority is due not so much to the intensity as to 
the variations in character and intensity of the light, assisted by changing external 
conditions not directly due to light. In addition, in the case of a single individual 
responding satisfactorily to insolation, there is both a seasonal and daily variation in 
response. A lengthy clinical experience has taught me that I may reasonably expect 
the greatest seasonal response in the spring and early summer. This is the period 
of greatest vegetative activity. Vegetation dormant during the relatively dark 
winter has enjoyed a period of rest and now eagerly responds to the light stimulus 
which it receives. As the summer advances it is unable to respond so vigorously to 
the stimulus which, though present and perhaps more intense, is less effective. 
Similarly with the patient. His greatest power of response to the stimulus of light 
may be anticipated after that period during which he has received the minimal 
stimulation. And in practice we find the greatest progress made is in May and early 
June, notin July and August when the light intensity may be even greater and when 
also the patient is able to tolerate longer exposure. This is not a mere question of 
skin sensitivity but of seasonal response. 

Realizing this fact we are able to evoke increased response, if we deem it wise to 
do so, by changing the character and intensity of light and associated stimuli. Thus, 
with patients responding well up to July, but who are then commencing to flag, and 
whose progress is diminishing, I find acceleration is again obtainable if I transfer 
such cases from Alton to Hayling. A new type of stimulus produces a notable 
acceleration of improvement in the patient capable of making the desired response. 
The basal metabolism is enormously increased by sea-bathing, spraying, paddling, 
cool sea breezes and assistance given by the altered character of light. The different 
intensity of the light will not alone explain the change, the combination of altered 
stimuli will. Progress, again, becomes rapid provided stimulation is not pressed 
beyond the patient’s capacity of response. In other words, given a minimum light 
value, the benefits of insolation may be ascribed not so much to the intensity of the 
ight as to the shock of varying stimuli (light and other) eliciting favourable 
responses. The optimum light value will vary with individual patients. 

It is unnecessary for me to discuss the harmful effect of prolonged intense 
stimulation. The patient is unable to make continuous response. In the effort he 
becomes exhausted, irritable, nervous. There is a practical significance in this 
bservation. Continuous exposure to sunlight in the summer will not produce 
beneficial results nearly as speedily as alternations of light and shade, of heat and 
‘old, of humid and dry air. Even the onset of a week or so of rainy or cloudy 
weather may be an advantage to the sun-cure in a hot summer. Alpine writers 
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would have us believe that Alpine sun in Alpine conditions is best of all. I disagree. 
It is only true for those patients in whom such stimuli will produce the optimum 
response. [Excellent results have been obtained in the Alps. But if these 
results be analysed and compared with those obtained at home we need not 
fear the comparison. I am constantly seeing patients who have been wise 
enough to return from Alpine stations because progress has been arrested and 
in whom in many cases there are signs of exhaustion and retrogression of the 
disease. Where the Alpine climate and conditions are really helpful is in the case of 
subjects with much recuperative power capable of responding to intense stimulation. 
In these, rapid and striking initial progress may be anticipated until power of 
response becomes exhausted. The dramatic improvement obtained in such cases 
encourages many totally incapable of such improvement to essay the same cure. I 
regard it as deplorable that so many patients are sent so far afield who would often do 
much better by remaining at home. The progress which may be anticipated by 
treatment in the Alps does not depend on the extent, activity or nature of the lesion, 
or the presence of complicating abscesses or sinuses. It depends on the individual 
power of response. The cachectic, non-pigmenting patient, of low resistance, even 
with the most trifling lesion will not do nearly as well under such conditions as if he 
were to remain at home. The same is true of young children or elderly people, who 
rapidly become exhausted and are unable to respond to the excessive stimulation they 
are called upon to receive. 

In the winter progress of the individual is often delayed. This is not entirely 
due to the lack of sunshine available. Partly it may be due to a natural slowing 
down of power of response. Resistance is lowered, nature to some extent resting. 
At the same time, the English patient is often not subjected to stimuli which have 
been available during the summer months. These may, however, be supplied partly 
by natural and partly by artificial means. The following is a practical method which 
I have employed at Alton. 


I have there constructed balconies with sliding roofs of vita-glass. This glass is said to 
transmit ultra-violet light of the wave lengths found in the solar spectrum. Naturally some, 
especially of the shorter waved rays, will be absorbed and the intensity diminished. To ensure 
maximum penetration of light the glass must be kept clean,a precaution frequently over- 
looked. 

By the use of this glass considerable assistance is afforded to heliotherapy in this country 
when, owing to cold or rain, exposure to the naked sun or to sky shine is impracticable. 


As these balconies have proved of great practical help to me, I here describe one, 
as I conceive their general adoption would be of substantial help to other clinicians. 


That half of the roof adjacent to the wall is permanent and glazed with vita-glass. The 
distal half consists of sliding panels of vita-glass suitably counterpoised and so constructed 
that they may readily be drawn up either entirely under the fixed roof or drawn down or will 
remain stationary in any intermediate position at will. Thus, if it rains these panels are 
lowered and patients may still be exposed nude to the sun or sky. The visible and heat rays 
penetrate and give ample illumination and usually sufficient warmth. In fine weather the 
panels are raised and direct insolation proceeds. The walls above the level of the beds are 
constructed of folding glass panels which may either be completely opened or completely 
closed, or occupy any intermediate position. Ordinary glass is here all that is needed. 
Whenever possible both the windows are folded open and the vita-glass panels drawn up. 
The walls 6 in. from the floor are made of hinged flaps which open outwards so that air 
but no rain shall be admitted; these, in conjunction with suitable louvres in the roof, ensure 
perfect ventilation even during driving rain and when it is desirable to have the roof down 
and the folding windows closed. By means of suitable blinds, shade may be obtained during 
hot, summer days and when light treatment is intermitted. They also serve the purpose of 
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excluding moonlight. On another balcony a specially sunny situation in the fixed portion of 
the roof is constructed of calorex, a coloured glass which absorbs the greater part of the heat. 
On this balcony the patient may be in a bright direct sun, or pleasant cool shade, at will. 
Artificial light is installed to supplement natural light when the latter is deficient. Thus 
augmented light treatment with aerotherapy is available under natural conditions at all 
seasons of the year. The principle of varying stimuli to which I attach great importance 
is maintained and the intensity and character of the light treatment may be varied at will. 


The artificial light employed therapeutically is novel in character, but being still 
in the experimental stage its description will be deferred for a later communication. 

While there is a seasonal variation to the response of any given individual to 
light stimulation there is also a diurnal variation. It has long been recognized that 
morning light is most therapeutically valuable. This, in my opinion, is not due 
solely or even chiefly to the nature of the light but because the light shock evokes 
a greater response as immediately following the darkness necessarily antecedent. 
Rollier, amongst others, has emphasized the value of morning light. 

I have indicated that there are seasonal and diurnal variations in response to 
light stimuli in the same individual. Still more marked are the variations in response 
to such stimuli in different individuals. I am not here concerned so much with 
special reactions such as may be demonstrated in the treatment of rickets by light. 
Rather am I attempting to visualize the total responses to exposure clinically 
noticeable in the subject of surgical tuberculosis. These responses not only vary 
with each individual but also to some extent with the type of the disease. 

If we expose half a dozen different patients to a similar source of radiation, sun 
or artificial light, or a combination of the two, for a shorter or longer period, the sum 
total of the individual results will be found to vary within wide limits, as evidenced 
both by the appearance of the patient and the rate of progress towards recovery. 
Neither is it possible by altering the time of exposure of these different patients to 
attain the same improvement in all, or, as will be shown, by that patient making the 
greatest improvement under the optimum exposure. The power of total response 
varies widely. Scientific heliotherapeutists with physical leanings urge that we 
should know the intensity of the light we employ in the different regions of the 
spectrum, Physiologists insist on the significance of the biological reactions to light, 
but there is no evidence that the sum of the biological responses evoked will be 
similar in each individual irradiated by identical light under precisely similar 
conditions. Indeed, all clinical evidence with which I am acquainted in surgical 
tuberculosis would lead to a contrary view. Viewed clinically, the different responses 
in different individuals seem almost infinitely variable. That it is desirable to have 
exact knowledge of the nature of the light employed and of the various effects which 
it will produce in the organism is undoubted, but I am forced to the conclusion that 
a correct clinical estimate of the total effect produced is of greater value in treatment 
than exact information as to certain reactions, though I emphasize the desirability 
of this information where procurable. Heliotherapy in surgical tuberculosis is truly 
still more an art than an exact science. 

I do not propose to discuss at length the varying factors I have mentioned which 
ure necessarily coincident with insolation. Mere allusion to them will provoke 
thought and assist us in assigning values or drawbacks to these factors in the practice 
of heliotherapy. But as an example one phenomenon of great importance may be 
nentioned. It has been repeatedly reiterated that sun-exposure results in increased 
netabolic activity and this increased metabolism has been attributed to sunlight. 
Leonard Hill and Argyll Campbell, working at Alton and Hayling Island, have shown 
conclusively that a constant rise in the basal metabolism occurs after a course 
of sun treatment, but that this rise is due to exposure of the nude skin to cold air, not 
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to sunlight. It occurs either in shade or sun and is, as might be expected, greater in 
winter than in summer. Alpine writers attribute this effect to sunlight. That is 
totally incorrect. 

Basal metabolism is commonly higher in patients treated in the Alps than in 
lowland districts because they are more exposed to cold, but now that the mechanism 
of its production is understood it may be equally raised independently of locality. 
Moreover there is an optimum limit to metabolic activity varying with the 
individual. I am convinced that thé high basal metabolism produced by exposure to 
excessive cold as described by Leonard Hill in some shivering Alpine children is not 
only not beneficial but actually harmful. To maintain it is both cruel and 
undesirable. A raised basal metabolism controlled within proper limits suited to 
individual requirements is advantageous. It means the exhibition of energy pro- 
duction. Heat is generated internally and lost from the body. This necessitates the 
ingestion, digestion and absorption of more food. It implies increased oxygenation, 
tissue change and elimination of waste products. Associated with this is a 
speeding-up of repair in damaged tissues. But there is a limit beyond which this 
additional strain on the patient should not be attempted. The very young or old, 
the weak and cachectic, cannot successfully undertake such extra work. For 
these, such rigorous treatment inseparable from the winter cold, even when associated 
with sunlight, is contra-indicated. Especially is the strain harmful if protracted. If 
such a reaction is desired it is better obtained as a series of progressively increasing 
shock stimuli than by continuous exposure, and in no way are these stimuli better 
obtained in suitable subjects than by graduated paddling, spraying or immersion in 
sea-water. In those who are able to respond suitably the glow of reaction after a 
sea-bathe, the tingling of the skin, the sense of exhilaration and well-being, the 
increased appetite and power of assimilation of food, and the associated appearance 
of robust health, are evidences of the benefits of this stimulus. While the 
average basal metabolism of our resting, nude, recumbent patients at Alton is 40 per 
cent. above the normal, during a sea-bathe at Hayling it may be raised to 1,000 
per cent. above normal «nd its value is reflected in the improvement observed in 
patients suitable for such treatment. The food cost per head of patients at 
Hayling receiving such treatment is nearly double that of similar patients at Alton. 
They need, they consume and they utilize more food to do the necessary extra work 
they are called upon to perform, and the value of such work is reflected in the more 
rapid repair of healing lesions. But such additional work should be only demanded 
from patients capable of usefully making such effort, and we therefore only select such 
patients for this treatment as may be expected to respond suitably to the stimulus. 
The very young or very old, the very weak, toxic and cachectic, in fact the particular 
patients whom we especially desire to aid are those incapable of responding to the 
strain such treatment necessitates. For these the high Alps and the seaside are 
contra-indicated. Much as we desire them to progress we must of necessity be 
patient and content with the more gentle stimulus obtained inland. 

It is noteworthy that though the incidence of tuberculosis is diminishing, tuber- 
culosis in this type of case has, during the last two or three years, become increasingly 
prevalent in my experience. I attribute this to the fact that children born during 
the war, owing to dietetic and other deprivations occurring during the pregnancy of 
their mothers and during their own infancy, are endowed with lower resistance to 
disease than the ordinary child. They have been more readily infected and possess 
less power to resist implanted tuberculosis. This type of patient, as one would 
naturally expect, is more common in proportion to descent in the social scale. In 
establishing our marine branch hospital at Hayling Island I had been largely 
influenced by the hope of especially aiding this type of patient. In practice I have 
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found that exactly the contrary meets their case. Gentle stimuli are all that they, 
at first at any rate, can suitably respond to. Without, as far as I am aware, having 
appreciated these reasons for doing so, Reyn has endeavoured to provide the bathing 
stimulus in the artificial light treatment administered at the Finsen Institute, and 
after the general light bath invariably submits his patients to a cold or tepid douche. 
I do the same. 

To return to light treatment, I will illustrate my thesis by perhaps an extreme 
example, none the less valuable because recorded by an astute lay observer. 
The Comite de Tressan thus describes a visit he paid to the celebrated author of Gil 
Blas who was then aged upwards of 80 years :— 


“T had been apprised not to visit M. le Sage till near the approach of noon, and the feel- 
ings of that old man showed me the effect which the state of the atmosphere produced in the 
melancholy days of bodily decline. M. le Sage awakened every morning as soon as the sun 
appeared some degrees above the horizon, became animated, acquired feeling and force in 
proportion as that planet approached the meridian; but as the sun began to decline the 
sensibility of the old man, the light of his intellect, and the activity of his bodily organs 
began to diminish in proportion, and no sooner had the sun descended some degrees under 
the horizon than he sank into a lethargy from which it was difficult to rouse him. (M. le 
Sage died in the winter of 1746-47.) 


In such a case a feeble light stimulus was sufficient to produce an optimum 
response. Had M. le Sage been suddenly exposed nude to the Alpine sun, under 
Alpine conditions, the shock would probably have been fatal, while to a lusty young 
infected adult with good resistance it would be the best stimulus to apply. 

I have said enough to show that at this stage of our knowledge, exposures to 
light should be gauged by the estimated power of responses judged by clinical experi- 
ence. It may be said that this is empirical and unscientific, but I maintain it is 
correct. It is pursuing a false ideal to attempt to estimate individual requirements 
by mere physical measurements of light intensity or the observation of isolated 
physiological effects. I have seen both elderly people and people very ill irreparably 
harmed by light treatment given by rule of thumb in doses applicable to healthy 
adults but totally unsuited and much in excess of their special needs. Clinical 
observation and experience is our best guide in the art of heliotherapy at this stage 
of our knowledge. 

I will here briefly refer to the réle of pigmentation of the skin following sun 
treatment. Its value has been denied, but shrewd clinical observers like Rollier 
testify to its utility. With them I agree. It is valuable because it has a protective 
function. Longer exposure to light and cold can be tolerated and if these exposures are 
correctly timed they are advantageous. Pigmentation is not necessarily synchronous 
with amelioration of disease though it frequently is so. A pigmented patient may 
he so severely infected that nothing will save him, but that is not the fault of his 
pigment. Moreover, when a patient is well pigmented, erythema, one of our useful 
aids to dosage, is lost, and an unskilled practitioner may make errors in exposure. 
As a general rule a well-pigmented subject can tolerate and benefit by greater exposures 
to light and cold air than a non-pigmented subject, and the chance of error is 
diminished. 

There are some good pigmenters who do not respond successfully to insolation in 
spite of every care in its administration. In the case of those it is well to review 
our other methods of treatment and satisfy ourselves that nothing is wrong. In 
such patients light treatment should probably be more intermittent and the effect of 
increasingly strong shock exposures ascertained. Quite likely either much stronger or 
weaker stimuli than have been applied are needed. If these investigations are made 
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carefully the number of good pigmenters not responding properly will be found to be 
reduced when errors in one or other method are eliminated. 

From a consideration of the above it may be inferred that artificial light 
treatment for surgical tuberculosis owes much of its lack of success to the 
non-recognition of fundamental essentials. Constant intensity of light with regular 
exposures under the stable conditions found in a light department cannot be expected 
to produce optimum benefits. A certain minimum of light varying with the 
individual may be considered as essential for the conduct of light treatment, but 
after that great importance is attached to varying intensities and times of exposures : 
in this way light therapy under natural conditions is more closely simulated. 

Local light treatment of superficial lesions is governed by entirely different rules 
of application. It is administered to produce a direct reaction to a definite stimulus. 
Lupus vulgaris may be instanced as an example in which local light is of value, owing to 
its direct bactericidal action, its thermal effect and the local fay ourable inflammatory 
response which suitable exposure elicits. 

In conclusion, it may be urged that the value of general light treatment in any 
particular district depends only partially on the intensity and nature of the sunlight 
available. For some individuals very intense light is the reverse of beneficial, 
particularly in feeble and cachectic patients with little power of response. What 
is of greater importance is the application of light and other stimuli graded 
and varied according to individual needs. Patients able to respond well will 
do well under intense stimulation, whereas for weaker cachectic, and elderly patients 
great caution should be exercised and only slight stimulation is at first appropriate. 

Time prevents me from further developing this theme, but if the inferences I have 
arrived at from a study of sun treatment are correct it would appear that the search 
now being made for a suitable therapeutic artificial light of constant character and 
intensity, readily measurable by physical means or by individual biological responses 
and constant in application, is illogical, and clinical evidence supports this view. 
Rather should we adopt the method of varying stimuli graded to produce optimum 
responses in individuals who are themselves susceptible to infinite change in reacting 
power. It is on these lines that I am now directing experimental work. I had 
intended to conclude by discussing certain general effects following suitably applied 
light treatment, but time presses. To one response, however, may I make passing 
mention. All observers have been struck by the valuable psychological action of 
light as evidenced by the cheerfulness and vivacity of the suitably insolated subject. 
Light is a tonic both to the mind and to the body, and its effect in stimulating 
mental activity is one of the most interesting and not the least valuable phenomena 
associated with the complex and fascinating application of light therapy in surgical 
tuberculosis. 


Dr. Murray LEVICK 


said he thought Sir Henry Gauvain’s paper might create an impressjon that he had 
not intended, as it had somewhat exceeded the limits defined by the title. The 
subject under discussion was the action of light, but Sir Henry had devoted much of 
his paper to other topics of interest and importance. 

Working under ideal conditions, Sir Henry Gauvain, at Alton and Hayling 
Island, and he (Dr. Murray Levick) at Chailey and Newhaven, sometimes found it 
difficult to decide whether the results obtained in patients under light treatment 
were due altogether to the light or largely to the factors provided by the environment 
in which the treatment was administered. The true results of treatment by light 
were best judged when the treatment was administered by light artificially produced 
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in city clinics, to out-patients attending from slum homes. He had obtained under 
these conditions results no less satisfactory than those obtained at the most ideal 
English or Alpine sanatoria. 


As an example of this he mentioned the case of a very advanced tuberculosis of a knee- 
joint, treated in a general ward of a London hospital. Pus was pouring from two 
incisions and the question of amputation was seriously considered. Artificial light treatment 
was begun and from that moment the condition improved until the patient left for a 
convalescent home with the active signs almost having disappeared. 


In a paper recently read by Dr. Eidinow, experiments were described in which Dr. 
Kidinow and Professor Leonard Hill had administered artificial light to patients. 
The bactericidal power of these patients was observed by Sir Almroth Wright, and 
found to rise enormously after each treatment. 

He (Dr. Murray Levick) attributed the high incidence of tuberculosis in 
Switzerland to the conditions under which the Swiss lived, with double glass 
windows, tightly shut, central heating, and virtually no ventilation. The same 
conditions existed in Scandinavian countries. Even the Esquimaux (he said) 
suffered greatly from tuberculosis owing to their habit of crowding together 
for warmth in ill-ventilated abodes. All these facts pointed not to the impotence of 
sunlight in preventing tuberculosis, but to quite other factors in causation of the 
disease. 

The proofs recently obtained of the value of light itself as a therapeutic agent 
(perhaps the most valuable therapeutic discovery of modern times) were incon- 
testable. 

The value and interest of Sir Henry Gauvain’s contribution were considerable, and 
the importance of the factors in treatment to which he had referred was undoubted, 
but, nevertheless, he (Dr. Levick) thought that an impression might be created which 
he (Sir Henry) had not intended to convey, namely, that results thought to be due to 
the action of light should be attributed to other causes. 


Sir Humpury ROLLESTON 


said that a welcome feature in Sir Henry Gauvain’s address was the insistence on the 
importance of the reactive power of the individual, variations in which, when excessive, 
became idiosyncrasies. Persons hypersensitive to proteins and liable to urticaria 
when exposed to the specific antigen, might also, as W. W. Dukes had shown, be 
sensitive to one purely physical stimulus, such as light, heat, cold, or trauma. Such 
stimulus was specific and appeared to liberate, as the work of Lewis and Grant had 
indicated, a histamine-like body which caused the reaction. The resulting reaction 
might be local or diffuse, and in the latter instance considerable, even producing 
collapse. These observations were confirmatory of Sir Henry Gauvain’s shock 
therapy from heliotherapy. 


Dr. F. PARKES WEBER 


was specially interested in Sir Henry Gauvain’s views regarding light therapy as one 
of varying stimuli of the nature of ‘“shock.’’ From a scientific point of view 
(laboratory experiments), the examination of the relative effects of various grades of 
sunlight or artificial light stimulation in animals was very important. From the 
practical therapeutic point of view, the question of the optimum mixed stimulation 
by light, air, temperature, fresh or sea water (including sea-water spray in the air on 
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the coast), was the most important one. This must be arranged according to 
individual constitution and resistant powers, and the means at one’s disposal. 

What might be called “shock” was doubtless a very powerful, if not the most 
powerful, factor in the therapeutic effects of many drugs and other methods of 
treatment. There was not time to give illustrations of the analogy with the 
therapeutic “ shocks” obtained in both non-specific and specific protein treatments 
and in the temporary or prolonged beneficial results produced in some chronic 
cutaneous and nervous diseases by the sudden occurrence of an acute general 
infection (malaria, enteric fever, etc.). He would only draw an analogy with the 
effects of tuberculin-shock, according to modern views on the subject. Tuberculin 
was a toxin which (like other therapeutic organic or inorganic toxins) in doses 
proper for the individual case was beneficial, but in larger doses was harmful. In 
small (beneficial) doses (whether injected by the doctor or self-produced in the body) 
it stimulated the reticulo-endothelial apparatus (in the largest sense of the term) to 
resist the attacking tubercle bacilli, but relatively large doses dulled the reaction and 
diminished the powers of resistance, the defensive mechanism of the body becoming 
exhausted and failing. The diminution of the curative reactive powers of the 
individual could be demonstrated by diminution in his “ allergic ’’’ cutaneous reaction, 
as manifested, for instance, by the graduated Pirquet’s test. No reaction was 
obtained in dying patients. Formerly patients were treated with increasing doses 
of tuberculin till they ceased to show any febrile reaction. In such patients the 
“ allergic” cutaneous reaction became diminished, somewhat as it did in individuals— 
whether treated or untreated—when they were succumbing to the disease. There 
was no longer ‘‘shock”’; they ceased to react to tuberculin and became “ tuberculin- 
fest.” Just so, persons might accustom themselves to tobacco or alcohol 
(“ mithridatism ’’) and thus cease to react in the natural way, though it did not 
foliow that tobacco and alcohol no longer did any harm. Harmful effects might, of 
course, be produced by stimuli, whether of light, temperature (cold or heat) or 
other kinds, as Sir Henry Gauvain had illustrated, when they were in excess of the 
reactive powers of the individual. 


Dr. CHARLES G. STRACHAN said: 


Sir Henry Gauvain in his address points out that sunlight by itself does not 
produce beneficial results, and instances the heavy incidence of disease among natives 
in tropical climates whose entire bodies are exposed to the sun’s rays. I suggest 
that the natives in hot sunny climates are born with pigmented skins, and are thus 
specially fitted by Nature to live in strong sunlight. It is admitted that pigmentation 
of the skin prevents the penetration of ultra-violet rays, hence these dark-skinned 
natives can never derive benefit from these rays, and thus they are exposed to the 
attacks of disease. 

Europeans who live in tropical. regions must adopt artificial means of protection 
against the sun, and those who become pigmented readily will require less such 
protection. 

Pigmentation must therefore be purely a protective measure. It may be added 
that black surfaces absorb heat more readily than white, so that the dark-skinned 
races are not protected against the heat rays, but rather against the more dangerous 
ultra-violet rays. 


nr oe 
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Dr. KINGston BARTON 


said he did not agree with the previous speaker who had suggested that the reason 
why natives, normally dark-skinned, failed to recover when attacked with tuber- 
culosis, although living in ideal circumstances so far as sunshine and light were 
concerned, was because such pigmented skins were incapable of allowing the sun’s 
beneficent rays to pass through the pigmented dermis. He (Dr. Barton) 
during the past ten or more years had had under his observation many Siamese 
students who contracted tuberculosis in this country. At first,,most of these were 
sent to sanatoria in the Alps in Switzerland, but all of them failed to benefit and 
were with great difficulty brought back to this country. Many of these patients 
were cases of surgical tuberculosis, and were placed under the care of Sir 
Henry Gauvain at Alton. When they arrived at Alton they were very pale, almost 
as pale as English subjects, but as their progress towards recovery became manifest, 
so their skins became extra darkly pigmented. He (Dr. Barton) felt sure that 
Sir Henry Gauvain would bear out this statement that skins which were normally 
pigmented deeply presented no obstacie to the good effects from sunlight or artificial 
light. 


Dr. C. ORR WHITE 


asked why it was if the light treatment had a bactericidal effect on the blood, cases of 
pulmonary tuberculosis were not benefited by that treatment, but might even be 
made worse. 


Sir Henry GaAvvaIn (in reply) 


said that his paper was intended to be provocative rather than informative, as likely 
to elicit opinions on the effect of light in surgical tuberculosis. He regarded the 
case quoted by Dr. Murray Levick as confirming his own views on the value of the 
light stimulus in provoking a beneficial response in a patient capable of making such 
aresponse. He was grateful to Sir Humphry Rolleston and other speakers for the 
generous way in which they had received his remarks. In reply to Dr. Strachan he 
would say that he did not regard congenital and acquired pigmentation as similar from 
a therapeutic standpoint, and Dr. Kingston Barton had explained this fact in the 
reactions observed in pigmented Siamese subjects responding to light treatment. In 
reply to Dr. Orr White, he said that light treatment was of definite value in certain 
cases of pulmonary tuberculosis, but that the indications and limitations of such 
treatment were outside the scope of the discussion. 
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The Organization of a Factory Clinic. 
By N. Howarp Mummery, L.R.C.P.Lond., M.R.C.S.Eng. 


ALTHOUGH factory legislation dates back to the year 1833, it was not until the 
passing of the Mines Accidents Act in 1910 that any provision was made by law for 
first-aid and ambulance services in industrial occupations, and then only in respect 
of coal mining. In 1916, the Police, Factories (Miscellaneous Provisions) Act first 
made the provision of such services obligatory in factories. Since that date, however, 
progress in this and in other directions tending to safeguard the health -of industrial 
workers, has been more rapid. The first-aid box, installed in all factories in the propor- 
tion of one box to every'150 workers, has gradually developed by a process of evolution, 
first into the factory ambulance room and then into the modern factory clinic. 
We have witnessed the untrained “first-aid man” giving place to the hospital 
trained nurse, and we have seen an ever-increasing number of business concerns, and 
factory managers, engaging the services of medical practitioners to advise them on 
health questions and to safeguard the health of theiremployees. In this country, 
at any rate, the progress made in these directions owes much to the stimulus 
received in munition factories during the Great War, but many of the elaborate and 
excellent clinics then established, and maintained out of public revenue in a time of 
national prodigality, died a natural, if sudden, death during the post-war period 
of reconstruction and national economy. Some, however, shorn of their frills, have 
survived, and others based upon sounder business lines have come into existence 
and prospered exceedingly, but there are still many employers, even in large 
concerns, who appear to think that by ensuring against Employer’s Liability and 
Workmen’s Compensation risks, and by paying their proportion of the statutory 
National Health Insurance contributions, they are doing all that can reasonably be 
expected of them, and all that good business management can afford. That they are 
wrong in both respects few who have any experience of the subject will doubt, for, 
although these statutory enactments have undoubtedly raised the standard of 
national health, they fail fully to meet the needs of the industrial population or 
of industry itself, and they call for certain supplementary services within the 
industry which the employer alone is in a position to provide. 

In approaching the subject of the factory clinic it is of the utmost importance to 
bear in mind that at present there can be no standard type of clinic. Sir George 
Newman is quoted as having stated that in this country there are 133,000 workshops 
and 142,000 factories, large and small, and Sir Thomas Legge, lately H.M. Chief Medical 
Inspector of Factories, informs me that less than fifty of these have any kind of 
clinic. It is little wonder, then, that arrangements for the care of factory personnel 
that prove highly satisfactory in one industry and in one factory may quite fail to 
meet the needs of some other industry or factory. But details of the organization 
of an existing clinic can hardly fail to be of use to others, and it is in that hope that 
I venture to outline what in my opinion and experience constitute the basis and the 
useful functions of such a clinic. In developing these functions I have derived much 
help from the few practical books published on industrial medicine, although I 
have found difficulty in putting into practice many of the seemingly excellent 
suggestions as to “labour turnover,” “industrial fatigue,” etc., which fill so 
many of their pages. The authors seem usually to have overlooked the varying 
industrial conditions met with in actual practice. How, for instance, can any 
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comparison be drawn between one firm employing say 3,000 workpeople all 
domiciled in a model village on factory premises in the provinces, and another wit!) 
a working staff of 30,000 domiciled in almost every part of a vast city like 
London? Again, how can we compare the labour turnover of a firm having 
seasonal variations in its labour requirements with one not subject to such 
fluctuations in production? Some industrial concerns, such as that with which 
I am connected, actually have both.a permanent and a floating staff, and may 
in the course of a single year have to engage and dismiss some thousands 
of workpeople. A factory clinic, to be successful, must be a part of the business 
management of the firm, and one of the actively productive departments. The 
service it renders must not be considered merely a philanthropic side-show designed 
to help the workpeople. It does help them considerably, of course, but at the same 
time it helps the management just as much, for it assists production, and increases 
profits, in addition to raising the earning capacity of the industrial worker. The 
care of factory personnel unquestionably is an instance in which good citizenship is 
also good business. 
THE FAcToRY DOCTOR. 


The capitalist has always had his responsibilities, but never more so than in these 
days of vast undertakings, with huge factories in which considerable numbers of 
persons are brought together, under conditions which heighten the risk of accidents 
among complicated and swiftly moving machinery, and which increase the exposure 
to various diseases. Realizing this, and the heavy toll in compensation payments, 
and lost working time involved, the enlightened employer has sought to lessen the 
number of accidents and limit the incidence of disease by providing medical services, 
and by seeking medical advice on all factory questions in which the safeguarding of 
health and promotion of physical fitness play a part. It is astonishing to find the 
variety of subjects, and the number of occasions in which such advice is sought and 
in which it proves of material assistance. The keen industrial practitioner finds 
ample scope for his activities and unbounded interest in the life of the factory and 
very soon acquires a knowledge of its workpeople unrivalled even by the depart- 
mental managers. His training enables him to judge the character and capabilities 
of the individual worker, to prevent injustice and to protect the management against 
the impostor. He has opportunities vouchsafed to few of his professional brethren in 
preventing avoidable disease, in detecting the earliest signs and symptoms of impend- 
ing illness, and of building up healthy, happy, useful citizens. His position, more- 
over, is privileged, and gives him certain advantages in dealing with patients that 
are not possessed by private and panel practitioners. Unlike them he can, should 
the necessity arise, be candid without fear of professional unpopularity, but at all 
times he must remain strictly an adviser, avoiding the status of an official and 
treating all the workpeople he sees with the same courtesy and consideration that 
the well-to-do private patient both expects and receives. To some people it may 
seem a small point, but to me it appears the whole secret of success that the working 
man or girl, even in working clothes, should be given a chair in a decently furnished 
consulting room and be made to feel that his or her health is a matter of the greatest 
concern to the firm. This brings me to another important point. The factory 
clinic is a part of the properly organized welfare department, and its medical officer 
should always remain an expert adviser to the superintendent of that department, 
and under no circumstances should he become an administrative or executive official. 
He will save himself much trouble by adhering to this rule and by dealing as far as 
possible with the management through the head of the welfare department, so that 
one channel of communication may exist between him and the board of directors. 
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EQUIPMENT AND STAFF. 


In passing on to consider the equipment and staff necessary for a Factory Clinic, 
it should again be remembered that I am referring to the requirements of a very 
large industrial establishment—of its kind the largest in the world—and that these 
requirements must necessarily be modified to meet other conditions. Suitable 
premises, adequately heated, lighted and ventilated, should be situated within the 
factory premises and preferably on the ground floor level. They should comprise a 
waiting-room having ingress from the yard and containing accommodation for the 
reception clerk, who checks all employees in and out of the department. Adjoining 
this, or opening out of it, we may have the first-aid surgery, the equipment of which 
should include fixed washing basins and a sink with constant hot and cold water, a 
foot bath, arm bath, and a flushing basin to receive vomited matter. . A sterilizer, 
dressing tables, lotion receptacles, dust-proof cupboards, and dressing boxes will also 
be necessary, and provision should be made for one or more cubicles or curtained 
recesses, each having a couch and light, for patients resting under the nurse’s 
observation and for disrobing previous to medical examination. The doctor’s con- 
sulting room may conveniently communicate with the surgery and should be provided 
with all the equipment necessary to thorough examination. A microscope is most 
useful, especially in the differential diagnosis of the various dermatoses he meets 
with, a sphygmomanometer of reliable make, a powerful wall-lamp, head mirror, and 
the usual ear, nose, and throat specula are all necessary, in addition to an eye spud, 
the invaluable little cocaine eye discs, and a corneal loupe or watch-maker’s lens. 
Other rooms that may conveniently be situated in the same block are the dental 
surgery, rest and recovery room, massage room, manicure and pedicure rooms, and 
a lavatory for patients. The office of the welfare superintendent and the necessary 
clerical offices and record-filling room may with great advantage be in close proximity. 
A system of house telephones connecting the various rooms in the block will be 
found greatly to facilitate the work, and the main rooms should also be in telephonic 
communication with the offices of the departmental managers throughout the 
factory. In a large factory a motor ambulance is almost a necessity not only for 
removing serious accident cases to hospital, but also for sending home other disabled 
workers and those taken seriously ill. When sick visiting on any large scale is 
undertaken, a motor car for the visitor is also required. 


THE STAFF OF THE CLINIC. 


The staff necessary for the clinic will depend upon the size of the factory and 
the amount of work undertaken. A medical practitioner, with a good deal of 
practical experience and common sense, giving either part- or whole-time services, 
will be needed. A sufficient number of trained and thoroughly experienced nurses 
to ensure that one, at least, shall always be on duty day and night during working 
hours is the most important provision of all. In my own clinic the employment of 
four nurses enables two to be on duty together during the busiest part of the day 
and one at night. One or more dental surgeons giving the whole or part of their 
time to the dental treatment of employees at the factory during working hours are 
required. In the Cadby Hall Clinic three part-time dentists beween them provide 
dental treatment on four whole days each week, which meets the requirements of a 
staff of about 6,000. A weekly evening visit by an ophthalmic surgeon enables 
employees to be examined accurately for errors of refraction. Spectacles are made 
up to his prescription at hospital rates under contract with a firm of opticians which 
sends a representative to do the fitting at the clinic. It is interesting to note that 
with very slight help from the management the cost of the examination and the 
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spectacles thus provided works out at about half the sum usually paid to a sight- 
testing optician. A trained masseuse, with a knowledge of the simpler forms of 
galvanic and high-frequency electrical treatment, working under the factory doctor's 
supervision, is of the utmost value to any industrial plant. Although her part-time 
services may at first suffice, it will soon be found that her full-time salary is an 
excellent investment. Also of great use, in connexion with certain occupations and 
industrial processes, are facilities for pedicure and manicure. The former is much 
appreciated, and the latter, in addition to being desirable from an hygienic standpoint 
where certain food manufacturing processes are involved, has, in my own experience, 
put an end to a form of finger infection formerly common among girls engaged 
in stoning and stalking fruit. We complete our personnel with the sick visitor who 
follows up absent employees, reports concerning them to the welfare department, 
and recommends sending sick comforts where necessary. 


FUNCTIONS OF THE CLINIC. 


The following appear to be the functions of a fully organized factory clinic :— 


(1) The immediate treatment of minor injuries and the first-aid treatment of major 
accidents, including their transport to hospital or home. 
(2) The diagnosis and treatment of minor illness and of medical emergencies. 
(8) The re-dressing of minor injuries and the treatment of common skin diseases. 
(4) The provision of facilities for dental treatment, vision testing, and the supply of 
spectacles. 
(5) The after-care and remedial treatment of operation cases and serious injuries with 
impaired function. 
(6) The duty of recommending change of occupation or light duty. 
(7) The medical examination of applicants for employment, including some degree of 
vocational selection, and the examination of all workers returning from illness or disablement. 
(8) The periodic re-examination of young or under-developed workers and of those 
exposed to special occupational risks. 
(9) The domiciliary visiting of sick and injured employees, including those in hospital. 
(10) The establishment of co-operation with hospitals and with private and panel medical 
practitioners. Provision, either independently or through one of the existing organizations, 
to cover the cost of hospital maintenance and out-patient attendance, consultations with 
specialists and convalescent treatment. 
(11) General advice to the management and to the individual workers on health questions, 
and in regard to lighting, heating, ventilating and cleaning the factory premises. 
(12) The keeping of accurate records concerning the health of the factory staff and the 
incidence of diseases and accidents. 


Most of these activities call for no special comment, but a few of them are well 
worth careful consideration. I have experienced no opposition to medical examina- 
tion for employment. There is evidence to show that where it is enforced workers 
sustain fewer accidents and suffer less from contagious disease. The object of the 
examinations, subject to a minimum standard, is not to reject the applicant with 
physical defects, but rather to find him work at which his particular defect will 
not prove a bar to efficient and profitable employment. It also ensures that new 
hands shall not be set to work which is beyond their physical powers or may 
aggravate existing infirmity. At the same time it enables the doctor, who on close 
study of the various processes of manufacture in his factory has drawn up a table of 
the main mental and physical attributes desirable in each department, to ascertain 
whether or not the candidate is likely to suit the particular job. Naturally he 
will be supplied, on a convenient form, with full particulars of the employment 
suggested. Working on a definite routine, and with the aid of trained nurses, who in 
the case of women make a preliminary inspection, these examinations can be carried 
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out rapidly and with a surprisingly high degree of accuracy, in spite of the fact 
that where large numbers have to be seen the scope of the examination cannot 
always include urinary and certain other tests. This examination is of course varied 
in accordance with the work to be undertaken by the candidate. 

Examination on return from illness is hardly less important. The factory doctor, 
knowing the nature of the patients’ employment, is favourably placed to judge of their 
fitness to resume work and it is found that, far from his duties in this respect being the 
cause of friction with the panel medical practitioner, the latter very often sends the 
patient to the factory doctor before issuing the final certificate of fitness for work. This 
routine visit of all absentees to the clinic on leaving or resuming work acts as a very 
wholesome check on unnecessary or unduly prolonged absence, and when, as is the 
case with my own clinic, the factory management granted wages, less panel:sick bene- 
fit, during sick absence, in accordance with a scale dependent upon length of service 
and a satisfactory report on each case from the factory doctor, there is every 
encouragement for recovery and little opportunity for malingering. 

As regards the actual surgical work of the clinic, I consider a great economy of 
working time—the essential factor in industry—can be effected by treating at the 
factory all injuries not involving absence from work and many of those causing 
temporary incapacity as well as most of the skin cases. A little point in 
connexion with the last-named may not be without interest. I found those with 
the various skin eruptions common among industrial workers—seborrheea, tinea, 
papular erythema, etc.—were slow in recovering under ordinary methods of 
treatment until I started a “skin corner” in the clinic surgery, where patients 
sit, under the nurse’s observation, and for ten minutes at a time rub in simple 
preparations, such as linimentum calaminew, or the germicidal unguents of 
which Metchnikoff’s seems the best. This method proves far more efficacious 
than applications on lint. Patients attending hospital or panel surgeries 
necessarily receive less individual attention than in the clinic, and lose more 
time, besides being exposed to the demoralizing influence of association only 
with the sick and maimed. At the factory clinic they come into contact with 
their fellow workers and are under a doctor who, having perhaps a keener realization 
of the economic losses caused by unemployment, is less likely to “ coddle”’ them, 
and is solely interested in restoring their full and lasting efficiency. It is in this 
connexion that the provision of skilled massage and electrical treatment is a most 
valuable aid. The demoralizing effect of idleness is well established, and it is common 
knowledge that a great difference exists between the time taken to recover from an 
injury for the results of which the individual himself is responsible, and the period 
which elapses before resumption of duty when that responsibility rests elsewhere. 
The voluntary hospitals, in spite of their excellent work, often fail the factory in this 
respect and, as Mr. Warren Low recently stated before a meeting of this Society, 

“ Our ordinary hospitals appear to have done what is usually regarded as their duty. They 
are chiefly concerned with the humane endeavour to save lives and restore function to damaged 
limbs. Whether the man makes any economic use of his restored function does not appear 
any concern of theirs. Industry would seem to require another kind of hospital, or what might 
be called an after-care centre, where, by constant personal supervision and encouragement, 
these men can be induced to overcome the apparent diffidence they have in their own powers.” | 

This is exactly the work that I, and many others, have been doing in industrial 
clinics for some years past, and it is one of their most useful functions. Not only does 
such after-care work help the employee, but at the same time it helps most materially 
the industrial manager and the accident insurance company with which the latter is 
covered against his statutory liability, thus tending to increase production by limiting 
labour wastage, and to reduce costs by lowering insurance premiums. 

t Lancet, 1926 (ii) 849. 
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RECORDS OF A CLINIC. 


The keeping of case sheets and records is a most valuable part of the work of the 
Clinic, and of course involves considerable clerical work in a large factory. A daily 
attendance book, piving time of arrival and departure, nature of complaint and disposal, 
is necessary. From this book the monthly casualty returns can be compiled and 
records are then available for the comparative study of the incidence of accidents and 
diseases. In illustration, and with a view to demonstrating the factors governing 
the incidence of injuries and illness, the following figures are worthy of note :— 


Clean cuts Septic cuts Burns Re-dressings 
December om 654 mi 85 ane 77 Pee 2,186 
January ... - 367 oe 44 = 50 sin 1,788 


During December, 1926, a large number of temporary untrained staff were 
employed, and there was a general “ speeding up” all round to meet the extra pressure 
of Christmas trade. In January this temporary staff had been discharged and the 
“pace” of the factory was again normal. These figures bear out the statement of 
Collis and Greenwood that the incidence of accidents corresponds with the speed of 
production, and that a “speeding up” of 10 per cent. results in an increase of 
accidents equivalent to from 50 to 100 per cent. The increase is an indication, as 
they say, of an increase in working capacity and activity rather than a decrease or an 
indication of fatigue, and the accident rate varies inversely with the experience of the 
workers. Another example of the value of the records is shown by my figures in 
regard to influenza during the month of January this year, and they illustrate the 
seasonal variation of infectious disease. During December the total illness among a 
staff of nearly 6,000 amounted to 538 cases. In January it was 710. During the 
latter month the most severe period of the influenza epidemic was experienced. The 
absence due to that disease was as follows :— 

Total number of cases, out of a staff total of 5,973—329. 
Away 1 to 6 days, 92 cases. 
Away 7 to 14 days, 171 cases. 
Away over 14 days and remaining, 66 cases. 
Relapses necessitating further absence, 4 cases. 

I took the systolic blood-pressure of a large number of these patients and, 
although a few showed a fall of pressure slightly below the normal for age and 
physique, I could not satisfy myself that the pressure alone gave any reliable 
indication of a tendency to relapse. On the other hand I found, as I have always 
found with influenza, that a moist and clammy skin, especially of the hand and fore- 
arm, was a certain indication that the patient had not recovered and was not fit for 
work of any kind. I passed back to work many employees with slightly subnormal 
systolic blood-pressure but none with unduly moist skins, and the fact that so few 
relapsed during the period seems to justify reliance being placed upon that test. 


A YEAR’S WORK IN A FACTORY CLINIC. 


Detailed figures concerning the work of the Cadby Hall Clinic during the year 
1926 are of considerable interest, but in giving these it is necessary to point out 
that they do not provide a basis from which to deduce accurate estimates of the 
incidence of either illness or injuries among the total staff personnel of the firm 
concerned. The clinic serves the headquarters factory at Cadby Hall, with an 
average staff of just under 6,000 employees—and the surgery attendances, physical 
examinations, hospital cases and manicure treatments, are in respect of that staff 
alone—but in addition it serves in a less degree 25,000 other employees in the 
firm’s various hotels, corner-houses, tea-shops, etc., scattered throughout the 
metropolis, and only a small percentage of the casualties among these are sent to 
the clinic. 
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Surgery Attendances— 
Injuries ... - om iach a “wn 11,444 
Re-dressings sia a “ = oa 19,516 
Illness... rae _ - — ian 5,566 
Skin diseases a = me bee inh 613 
—— 37,139 
Physical Examinations— 
Medical examinations for nee ment bad — 2,689 
Routine re-examinations ... ai “ 963 
- 3,652 
Special Depariments— 
Massage and electrical treatments ead = 2,258 
Dental treatments aie on a — 3,375 
Vision testing ied a oe pas Si 553 
Pedicure ... ie i oe ane ade 335 
Manicure ... ae vs a na em 7,320 
— 13,842 
Factory Staff sent to Local ell 
In-patients a ws oe 76 
Out-patients ove Pe me se “ 470 
2 546 
Employees sent to, and maintained in, Convalescent Homes 184 
Employees sent priv sia to consult s eanitaneal 
Factory staff o i _ 37 
Other staff ber ‘on = in ssi 46 
a 83 


Cost OF THE CLINIC. 


The building and equipment are a capital charge. The maintenance costs and 
salaries of the clinic are shown in the accounts of the whole welfare department of 
which it is a part. It may be emphasized, however, that on the credit side of the 
ledger must be entered the cash value of the immense saving of lost working time 
such a clinie effects. This saving is reflected in production, in the amount of 
absenteeism, in wages, and in the premiums paid to cover employer's statutory 
liability. So many factors, many of them not readily transcribable into £ s. d., have 
to be taken into consideration that the striking of a balance sheet presents many 
difficulties. 


Discussion.—Dr. M. CULPIN drew attention to anomalies in the sickness records from 
different establishments. He said that one-fourth of all long sick leave among female school 
teachers under the L.C.C. was ascribed to “functional nerve disorders,” and, since other 
diagnoses covered unsuspected cases, the true figure was higher. Particulars of long 
leave in other establishments showed a still higher proportion, and in one firm “ nerves 
and general debility’? accounted for two days of lost time per head per annum, whilst 
in another no sickness from such causes appeared in their returns. One large industrial 
undertaking, with a medical staff and with every attention to hygiene in the factory 
and in the home, had a very high sick rate, the nature of which might be guessed by 
the preponderance of dysmenorrhea, which in one year accounted for 14°9 per cent. of the 
total. Another management paying less obvious attention to the health of its employees 
and working them certainly as hard as the former, had less than one-fourth the above sick 
rate, and of this only 1 per cent. was due to dysmenorrhea. That this complaint should 
appear in epidemic form added to the evidence that it was commonly a psycho-neurosis. 
The increasing disability from psycho-neurotic disorders in industrial, commercial and public 
establishments was attracting attention and would have to be dealt with in schemes for 
medical care of employees. 

Dr. D. A. COLES said that medical science would advance in the immediate future on the 
ndustrial oi , and it should have some definite objective. The most practical problem for 
future consideration would be to determine how medicine and industry helped each other. In 
the rare cases where medical examinations and clinics were unpopular, it was probably the 
ombined fault of the examiner and the firm. To be successful, the medical service should 
be equally to the advantage of the employee and of the employer. 
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Dr. G. T. WILLAN said that from the point of view of a whole-time works medical officer, 
acting for the last seven years on similar lines, but in a factory of about half the size, with 
almost identical attendance statistics in proportion to numbers employed, Dr. Mummery’s 
paper was a valuable contribution to industrial medicine. His (Dr. Willan’s) experience led 
him to agree with the conclusions arrived at, especially as regarded the value of increasingly 
large attendances at the works surgery, which did not, as had been suggested, mean an 
increase of sickness, but rather a growing appreciation by the workers of the benefits to be 
obtained. The more workers who attended the more could health propaganda and preventive 
methods be explained and used. Much could be done by a whole-time works medical officer, 
with statistics to back him up, in advising his firm on the numerous subjects dealing with 
industrial fatigue: for example, the replacement as far as possible of old types of noisy 
gearing by modern silent belts, worms, and spiral bevels. 


Dr. E. L. MIDDLETON said it was particularly gratifying to note that in the examinations 
of candidates for employment the object was not to reject the applicant with physical defects 
but rather to find suitable employment for him. 


Dr. GEORGE JONES said that the diagnosis of neurasthenia should not be made without 
elimination of disease of the accessory nasal sinuses, especially of the antra. He compared 
the equipment of Dr. Mummery’s clinic with the outfit of various public places in which 
he had worked since 1884, when he went to the East End as a medical student. The 
economic value of such a clinic in saving working days and treatment in casualty rooms 
and out-patient departments must be very great, and would well repay the outlay on it; it 
would also leave the hospitals free to attend to graver cases. 


Dr. W. SALISBURY SHARPE : Having done many years of rhinological work, I can confirm 
the statements of the last speaker on the subject of nasal sinus diseases. But the point 
which I want to make is the saving to the firms which should result from the prevention 
of bad results from relatively minor accidents. I am consulting surgeon to one of the great 
railway companies, and find that taking the country as a whole we sometimes pay large 
sums for bad or insufficient treatment, rather than for the unavoidable effects of an injury. 
Such a clinic, where it is possible to hold one, should save much by preventing these 
catastrophes. 














Section of the history of Medicine, 
President—Mr. Water G. SPENCER, O.B.E., M.S. 


Erasistratus. 
By J. F. Dopson, M.A. 


(1) INTRODUCTION. 


PRECISE dates in the life of Erasistratus cannot be ascertained. Tradition points 
to the conclusion that he was living and working in Alexandria at about the same 
time as Herophilus, of whom perhaps he was a slightly younger contemporary. 
This would place him in the first half of the third century B.c. We have the titles 
of many of his works. The writings themselves are lost; even to Galen (died 
A.D. 201), from whom we draw most of our information concerning Erasistratus, 
only extracts were accessible.’ 

Like Herophilus, Erasistratus divided his time between professional practice and 
research, and like him was interested particularly both in anatomy and physiology. 
But while Herophilus, in addition to a wide general knowledge of medicine, had a 
particular bent for anatomy, the trend of the researches of Erasistratus leads us to 
class him primarily as a physiologist. A noticeable feature of his work was an 
attempt at scientific consistency. His earlier studies had brought him into contact 
with the Peripatetics ; indeed tradition represents him as working at one time under 
Theophrastus (c. 372-287 B.c.), himself the pupil of Aristotle. In this school he may 
have been introduced to the physical theory of Democritus (c. 400 B.c.). Erasistratus 
accepted in general the atomic theory that is associated with the name of Democritus, 
but modified it in a manner peculiar to himself. He attempted, not without success, 
to harmonize it with his physiological system. Democritus had hypothecated a 
continuous void or vacuum but Erasistratus assumes a discontinuous vacuum. He 
believes in the existence of innumerable minute empty spaces interspersed with the 
atoms in the human body. Observing the continued subdivision of certain vessels, 
he argues that they must eventually decrease in size beyond the limits of human 
vision. 

Philosophically, Erasistratus has an objection to hidden causes, the only one 
which he admits being what he calls Physis, which we may here translate Nature. 
He could not wholly dismiss a creative force, but he attempted to reduce her 
activities to this simple term. In contrast to his contemporaries who explained 
certain bodily activities by the “oAx«7 (attractive power) of the organs, Erasistratus 
brings into play the assumed tendency of Nature to fill a void—dxorovOia mpos To 
xevovsevov——which we may represent by horror vacui. This doctrine was held 
in opposition to that of Empedocles (c. 500 B.c.), who claimed that‘‘ Love and Hate,” 
i.e., attractive and repulsive forces, were responsible for the formation of the universe. 

I shall endeavour to put together such fragments as set forth the biological 
views and discoveries of Erasistratus. These may be considered under two headings, 
first as to the growth and structure of the organs, and secondly as to their functions. 
The discussion of these will be followed by an account of the teaching of Erasistratus 
on pathology, on the humoral theory and on practical medicine. 


1 So in the opinion of Allbutt, Greek Medicine in Rome, London, 1921. 
Ap—Hisrt. 1 [February 16, 1927. 
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(II) GROWTH AND STRUCTURE. 


Nowadays all men of science and many who cannot claim that proud title are 
familiar with the word metabolism.’ In the fourth century B.C., not only the term, 
but its connotation, were unrecognized. Yet Erasistratus evidently had some 
inkling of the process. The exact words which he used to describe the process are 
unknown, but Galen has preserved for us his own representation of the teaching of 
Erasistratus, which he endeavours to represent in as ridiculous a light as possible. 
Nevertheless we can see dimly through Galen’s quotations something of the real 
Erasistratus. 

Galen II, 87.>—“ The heart is at first no larger than a millet seed, or, if you like, a bean. 
Ask yourself how it could grow large otherwise than by being distended and receiving 
nutriment throughout its whole extent, just as we have shown above that the seed is 
/ nourished. But even this is unknown to Erasistratus, who makes so much of Nature’s art. 
He supposes that animals grow just like a sieve, a rope, a bag, or a basket, each of which 
grows by the addition to it of materials similar to those out of which it began to be made.” 


To add a mesh to a net, or a fresh row to a knitted bag, seems to me a fitting 
metaphor to describe the accretion of new cells on an already existing cell. Though 
our physiologist, living before the age of microscopes, could have had no knowledge 
of cellular tissue, I imagine that he was led to his theory by observation of 
some such phenomenon as the growth of the bulb of a monocotyledon such as that 
of his native asphodel, a word which, being transformed, has become our daffodil. 

As there is a natural tendency to growth, so there is, in the course of nature, a 
constant wastage. This takes place partly by visible means, e.g., by the various 
known forms of atttrition and excretion, partly by imperceptible processes only 
cognizable by reason. 

“To repair the waste, Nature, according to Erasistratus, has provided mechanism in the form 
of instincts or appetites (opéfes), substances (éAa/) and forces (Suvdues). The chief of the last 
named is the power of the pnewma, which transmutes the nourishment into a form suitable 
for supplying the place of the matter carried off (eis avawAfpwow trav dropepouevwr).”* This 
i the doctrine of Heraclitus of the constant flux and transmutation of one subject into 
another, 


Erasistratus was among the first to recognize the division of the nerves as motor 
and sensory, though the discovery is sometimes claimed for Herophilus. 


It was Erasistratus who first derived the sensory nerves, which he regarded as hollow, 
from the meninges, the motor nerves from the brain and cerebellum. Later, however, he 
traced all nerves to the brain,‘ which, he says, appears to be the origin of the bodily 
functions, for the perforations of the nostrils and the ears were found to be connected with 
the brain, and processes from the brain lead also to the tongue and the eyes.’ “ He also,” 
says Galen, “ wrote accurately about its four ventricles.” * 


Erasistratus described the vasa chylifera of the mesentery, but cannot have all 
the credit for their discovery, as Herophilus had probably preceded him in 
distinguishmg from the veins of the mesentery certain vessels ending in glands.* He 
certainly did not understand their function, but thought them to be a kind of artery 


1 The term was, in fact, invented and introduced by Th. Schwann, the pioneer of the cell theory, less 
than a hundred years ago. 

2 This and all other references to Galen are given to Kiihn’s edition. 

3 Gal. II, 105. 

4 Gal. V, 603. 

5 Herophilus derived some of the motor nerves from the brain and the spinal marrow—Ru/fus, ed. 
Daremberg, p. 164. 

6 Gal. V, 602. 

7 Gal. II, 648. 

8 Proc. Roy. Soc. Med., 1925, xviii (Sect. Hist. Med.), 21. 
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containing first pnrewma and then chylos. Erasistratus is said to have first observed 
them when dissecting new-born kids. 

Herophilus had made some comparisons of the organs of man with those of 
certain animals. Erasistratus extended these comparative studies to the brain. He 
observed that the surface of this organ presented greater complexity in man. This 
greater complexity, he inferred, was the reason of man’s superiority in intelligence 
over the brute creation in general.' He described the brain with more accuracy than 
Herophilus,” noticing not only the two lateral ventricles and the third ventricle, but 
also the fourth ventricle under the cerebellum, communicating with the third.’ 

Perhaps the greatest contribution of Erasistratus to Anatomy was his appreciation 
of the nature of bodily tissue, implied in the following passages :— 


“He says that the coats of the arteries and generally of all parts of the creature are a 
tisst%@ of (wemAdx@a: ex) vein, artery and nerve, and each part is nourished by the vein 
contained in it, namely, the simple vein apprehensible by reason (Adéyp @ewpnrijs).”’ * 

And again, “ The nerve contains veins and arteries in itself like a rope formed by plaiting 
three strands of different kind.’” 

He did not, however, push this theory to extremes, and for want of a better explanation 
he described certain parts of the body as being a “ deposit of nutriment”’ (wapéyxuua tpopijs), 
classifying under this head the brain, marrow, liver, and spleen.° 


In knowledge of structure of the lungs and the digestive organs it does not appear 
that Erasistratus made any advance on his predecessors. He was content to take 
the current accounts of them and to investigate rather their functions than their 
conformation. 


(III) Bopiny FUNCTIONS. 


We shall now consider the chief processes by which life is supported in the animal. 


(a) Digestion. 


With regard to digestion Erasistratus was a reactionary. The majority of his 
contemporaries considered the process to be akin to cooking or coction (7éyis), 
the chief or only agent being the “innate heat” of the body. He entirely rejected 
this theory,’ and preferred to make it for the most part a mechanical process. The 
food, he believed, is ground by the muscular action of the stomach itself—a peristaltic 
movement of the muscular coat helped by the pnewma” which has entered the 
stomach through the arteries, and not with the food itself, as was believed by his 
Athenian predecessor, Diokles of Karystos (f#. c. 350 B.c.). It is interesting to 
observe that an exactly similar controversy took place among the physiologists 
of the seventeenth and eighteenth centuries. 

It would seem that in the view of Erasistratus the function of the pneuma is here 
entirely mechanical. Probably it only serves in some way to originate the motion, 
for Erasistratus criticized the opinion of Pleistonikos and Diokles that the pneuma 
sets up a kind of fermentation or decomposition of the food in the stomach.* His 
remark that fever produces indigestion because the energy of the pnewma is then 
impeded, is consistent with this view. 


1 Gal. III, 673 2 Gal. III, 666. 3 Gal. V, 602. 

4 Gal. III, 538. 5 Gal. II, 96. 

6 Gal. XIV, 697. Galen, after repeating the theories about the tp:rAoxia (triplicity of vessels) and 
wapéyxuua, says that neither of them will account for the structure of bone. 

7 He considered the bodily heat insufficient to “‘ boil’’ the food—Gal. XV, 247. 

8 Ibid. and cf. XIX, 372; II, 119, 120. 

® Gal. II, 111; II, 166. 
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When the trituration is complete, the chylos is passed on from the stomach and intestines 
to the liver, where, by some unexplained process, it is transformed into blood.' Pure blood 
passes thence to the heart through the vena cava. At every diastole the biliary constituents 
are separated off and pass to the bile-duct,? any stoppage of which produces jaundice.’ The 
blood passes from the heart through the pulmonary vein to the lungs. 


(b) Respiration. 


Digestion then is partly due to the pnewma, the earlier history of which must be 

now considered. 
a Erasistratus is quite clear (in opposition to the author of the Aristotelian De spiritu and 
“others) that there is no innate breath in the body—the pnewma is ém«rntéy, i.e., derived from 
outside. Actually we hear that it is drawn, in the process of inhalation, from the outside air by 
the nose and mouth. It passes by the bronchi (para: apripia:) to the lungs ; and thence through 
the pulmonary vein to the left ventricle of the heart,* and thence further by the arteria 
ascendens and arteria descendens to the brain and to the whole body.) The process by which 
the zotic pneuma (“vital spirit” of later writers) of the heart becomes psychic pneuma 
(“animal spirit” of later writers) in the brain remains a mystery.” 

The pneuma inhaled must have a certain density for otherwise suffocation would ensue. 
He instances cases of suffocation due to the inhalation of the vapour produced by pouring 
water on glowing cinders, i.e., by carbon monoxide.® It is the entry of pnewma into the muscles 
that causes them to expand. For this it must have sufficient density, for if too fine it would 
presumably escape through pores.’ ‘The pnewma, like the blood, can only flow one way; the 
bicuspid valves prevent it from returning from the heart into the lung; the sigmoid valves 
of the aorta prevent its return into the heart.® 


(c) Vascular System. 

The aorta, Erasistratus considered, divides into arteries, which again divide and sub- 
divide beyond the limits of vision. Veins and nerves are similarly divided, and every organ 
is built up of a system, or rather network, of vein, artery, and nerve. These minute tubes 
** plaited together’ form tissue. Through these tubes—for the nerves also are tubes—blood, 
essential for nourishment, and pnewma, of two kinds, necessary for motion and sensation, are 
conveyed to every part. 

We have referred above, under the headings (a) Digestion and (b) Respiration, to 
the motion of the blood from liver to heart and thence to lungs, and, presumably, by 
various veins from the heart to other organs; and also to the motion of the pnewma 
from lungs to heart and thence through the aorta to various arteries and so to the 
organs. The left and right cardiac ventricles, the repositories of pneuma and blood 
respectively, are quite separate, so that there is no communication between veins 
and arteries in the heart. At the other end of the vascular system both pneuma and 
blood have been used up by the processes of nutrition or voided by excretion, so that 
there is nothing left to be returned to the heart.° 

It is generally stated (e.g. by Allbutt,’” Singer" and others) that Erasistratus came 
near to anticipating Harvey’s discovery of the circulation of the blood by eighteen 
centuries. This is perhaps to claim rather too much for him. We may, however, 
note the following significant points. 

(a) He had a fairly clear conception of the function of the heart as a pump. In 
this he was opposed by Galen who, following Herophilus, believed that the arteries 


1 Gal. V, 563. 2 Gal. XV, 248. 3 Gal. II, 114. 
4 Gal. IV, 706, and V, 185. Galen on the contrary says that the left ventricle contains blood. 
5 Gal. XV, 360. 6 Gal. IV, 473. 7 Gal. VIII, 429; IV, 707. 8 Gal. V, 548, sqq.; 166; 206. 


9 There is also an imperceptible ‘‘ perspiration ’’ (Savon, aropopa kata To Adyw Oewpyntdy) mentioned 
by Anon. Londin., XXXII, w hich Erasistratus tried to investigate by experiment. 

10 T. C. Allbutt, Greek Medicine in Rome, London, 1921, p. 305-6. 

11 C. Singer, Evolution of Anatomy, London, 1925, p. 33. 
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are subject to dilatation and contraction owing to being closely connected, apparently 
by some nervous process, with the heart, so that their motions are simultaneous and 
identical with the motions of that organ. Erasistratus on the other hand asserts 
that the heart is filled because it becomes dilated, but the arteries are dilated because 
they are filled.’ Erasistratus compares the heart to the blacksmith’s bellows, the 
arteries to a skin bag.” The heart, then, according to Erasistratus actively dilates 
and contracts by its own innate force (Svvayis).. The arteries, on the other hand, 
are passively dilated, owing to the stream of pnewma forced into them by the heart’s 
contraction. They contract, presumably, by their own elasticity. The pneuma 
cannot regurgitate into the heart owing to the sigmoid valves. 
(b) Arteries and veins are connected in the following manner :— 


\ 
“ Arteries and veins are continually divided into smaller and more numerous vessels and 
are carried all over the body; for there is no point at which there is not the termination of 


some vessel. The ends are such fine points that by the closing of their extreme orifices the ( 


blood is confined withia them. Thus, though the orifices of vein and artery are very close to 
each other, the blood remains within its own bounds (i.e., the veins) and at no point 
encroaches on the breath-vessels (i.e., the arteries).”* These final orifices are the synan- 


\ 


( 


. . . J 
astomoses. Thus, he realized the existence of connexions between veins and arteries, through 


which blood might pass, though under normal circumstances he held that it did not so pass. 


(c) The heart, however, he considered, was the origin of both sets of vessels.’ 

(d) It is sometimes stated that Erasistratus had some knowledge of the pulmonary 
circulation. The opinion is based on the following passage :— 

“From the artery which lies along the spine there are branchings (apophyses) of vessels 
along each rib, right and left alike; these being still further subdivided (and dispersed) into 
the adjacent parts terminate in branches imperceptibly small. When, therefore, any blood 
falls into these arteries, it sometimes rises (Aau8dve: tiv avapopdy) by the hollow vein into the 
neighbourhood of the lung and also by the connexions by which the lung is attached to the 
artery along the spine; for thus blood which has entered (the artery) finds its way back to 
the lung by this way also.” ” ; 

Galen here remarks that Erasistratus “seems deliberately to have made his 
statements obscure,” and we must agree that it is difficult to interpret the above 
statement, which, moreover, is inconsistent with the general theory of Erasistratus. 
According to his doctrines we should expect blood to be expelled from the arteries by 
the same passage through which it entered. Moreover, the reference here is definitely 
to a morbid condition which results in spitting of blood, and not to any natural 
process of circulation. Finally, as already mentioned, Erasistratus conceives of blood 
flowing from the liver to the heart and thence to the lungs. 

Yet when reason, observation and experiment had carried Erasistratus so far on 
the right road, a fatal and obstinate prejudice prevented him from reaching the goal. 
Faithfully following his teachers, he clung to the view put forward by Straton and 
Praxagoras that the arteries under normal conditions contained only air, or rather, 
not precisely air, but air in some mysterious way refined and transformed into spirit 

-a vital, life-giving spirit which was essential to the creature’s existence. At the 
present day, with our accurate knowledge of the value of oxygen, we may regard this 
theory with interest,—though based entirely on guesswork,—while regretting that 
its followers were so impressed by its importance as to disregard the evidence of the 
senses ; for Erasistratus well knew that blood flows from an artery when cut. To 
xplain this he formulated the extraordinary theory that it actually comes from the 


1 Gal. VIII, 703. 2 Gal. V, 562. 

3 Gal, XI, 158. Galen notes (III, 492, sqq.) that these anastomoses are a positive danger, and so 
liscreditable to ‘* Nature.” 

4 Gal. V, 552. 5 Gal. VIII, 311. 
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veins through the synanastomoses to fill the vacuum caused by the sudden escape of 
the air or “ spirit’ from the severed artery." 

Erasistratus was therefore in as good a position as Harvey’s immediate pre- 
decessor Cesalpinus, who believed that the arteries conveyed vital spirits to the 
tissues, and though he imagined the veins and arteries to be connected, did not think 
of a flow of blood between them, but held that both venous and arterial blood flowed 
from the heart to the extremities and ebbed back to the heart through their separate 
apertures. Erasistratus in fact, who definitely denied regurgitation, was even 
in advance of Cesalpinus. 

Finally, we may note that if Erasistratus had ever got so far as a theory of complete 
circulation, he would probably have supposed it to move in the wrong direction. 
Even had he freed himself of the idea of air as the natural content of the arteries he 
had yet the handicap that he conceived of blood as coming from the heart to the 
veins first. To him it would have been a more than Copernican change to reverse 
the process and make the veins responsible for the backward journey. 


(IV) PATHOLOGY. 


Erasistratus considered the chief cause of disease to be hyperemia, or, as he calls 
it, plethora (7AnOwpy aipatos) which causes blood to pass from the veins into the 
arteries.” 


Whenever the bulk of the blood is increased beyond the normal and necessary limit, 
owing to excessive assimilation of food, the veins, becoming distended, are apt to overflow 
and discharge some of their surplus into the arteries.* The blood is there compressed by the 
pneuma which is constantly pumped from the heart. This compressed blood collects in the 
extremities of the arteries and causes local inflammation, of which fever is a concomitant. 
In the meantime the flow of the pnewma is impeded by the presence of the delayed blood, 
and its various functions cannot therefore be efficiently performed.’ 


Diseases thus caused differ according to the locality of disturbance. Erasistratus 
mentions in this connexion diseases of liver, spleen and stomach, coughing of blood, 
epilepsy, phrenitis, pleuritis, peripneumonia, synanche (angina), tonsillitis, pharyngitis, 
tracheitis, diseases of the loins and even of the eye. Only a few oi these need to be 
dealt with specifically. 


Thus, Synanche is explained as consequent on plethora, causing inflammation primarily in 
the organs of speech, tonsils and epiglottis. The inflammation might extend to the lungs and 
liver. Pleuritis is described as an inflammation of the membrane of the pleura (6 ire(wxas ras 
mAeupds). Among the symptoms of this condition are difficulty in breathing and frequent 
expectoration, the latter being due to the purulent sediment produced by the inflammation 
accumulating in the pleura mediastinalis and thence passing by the veins to the lungs. If 
the pus reaches the heart, the result is fatal. All kinds of spontaneous hemorrhage (e.g., 
aiuaros mriois and avaywyh) are traceable to plethora, which results either in the bursting of 
veins, the decomposition of their coats, or the discharge of blood through the anastomoses. 
The cause of dropsy (depos), according to Erasistratus, is “a chronic and scirrhous inflam- 
mation of the liver or spleen, which prevents the assimilation (xatepyacia) of the food in the 
bowels and its distribution through the body, but changes it to water, which, being 
refrigerated, is deposited between the intestines and the peritoneum. ”° On dissecting a 
dropsical subject he found the liver as hard as a rock (sarewm).° 


1 Gal. IV, 706, etc. 

2 He regards any kind of hypertrophy as morbid and dangerous—-even the condition of athletes in 
training, whose muscles and vessels become abnormally developed. 

3 Gal. VII, 537-9. 

4 ‘*Plethora’’ may also be the result of a wound when, an artery being pierced, the air escapes and 
blood rushes into the vacuum through the anastomoses. If the wound closes, the ’plood in the arte ry 
collects, apparently, in the neighbourhood of the wound, and causes inflammation there. 

5 Gal. XIV, 746. 
6 Caelius Anrelianus, De morbis chronicis, III, 8, 111, 124. 
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(V) THE DOCTRINE OF THE HUMOURS. 


The humoral theory of Hippocrates and his School, or at any rate, the later 
developments of it, did not find favour with Erasistratus. He regarded investigation 
into the origin of the humours as superfluous to the physician and belonging rather 
to the province of natural science. On this account he almost entirely neglected the 
question of their properties. According to Galen he never mentioned black bile 
(melancholy) at all.’ 

Nevertheless he could not dispense altogether with a theory of the morbid 
condition of the bodily juices (caxoyupia), 

Thus, he considered apoplexy to be a disease of the brain giving rise to excessive 
secretion of mucus which prevents the psychic pneuma from passing into the nerves. A 
similar cause—the passing of tough and glutinous humours into some nerves from the veins 

is assigned to paralysis, which may represent a lesion of the nerves of the whole body or of 
some parts only. In this connexion he mentions a case of intermittent paralysis’ and 
another case of permanent paralysis consequent on excessive strain of the parts when 
replacing a dislocation.’ 

Similarly, he traced malnutrition (arpogia) to the presence in the veins of the stomach of 
thick ‘‘ humours,’ which cause indigestion by impeding the assimilation of food.‘ He could 
give no explanation for the morbid hunger which he described as boulimia, though he noted 
its occurrence on cold days and in cold districts. He explained the feeling of hunger in 
general as due to the muscular coats of the stomach performing their movements with 
nothing to work upon, and noted that the Scythians relieve it by tightening their belts.* 


(VI) HYGIENE, THERAPEUTICS, SURGERY, ETC. 

Erasistratus complained that many physicians of his time were not interested in 
Hygiene. He himself wrote a treatise on the subject (vyiewa) and in general 
preferred prevention to cure.” This, however, did not prevent him from being, 
as Galen admits, extremely careful and precise in the treatment of his cases.’ 

His treatment for plethora, which he regarded as the cause of so many diseases, 
consisted primarily of starvation (dovtia).“ Whereas among his contemporaries and 
many later practitioners phlebotomy was a favourite practice, resorted to under the 
slightest excuse, he condemned its use and employed it only rarely, while his 
followers banned it altogether.” Erasistratus employed ligatures upon the arteries, 
especially under the armpits and in the groin,” for hemorrhage, and was an advocate 
of the use of fomentations, poultices and the vapour-bath. Though he sometimes 
endeavoured to clear the system by means of emetics, he was consistently opposed to 
violent remedies, especially purgatives."' In general he gave the preference to carefully 
regulated exercise and diet and the vapour bath.” The use of these must be carefully 
organized to suit the individual patient, for, he wrote : 

“The systematic practitioner must carefully consider familiarity and unfamiliarity. 
People may work long at work they are accustomed to without feeling fatigue, but they grow 
tired after a short spell of unaccustomed work. Some people more easily digest indigestible 
food to which they are accustomed than more digestible food to which they are unaccustomed. 





1 Gal. V, 123. 
2 Cael. Aurel., Morb. chron., II, 1, 15 
3 Gal. XVIII, 13, 867. 


4 Themison, De acutis et chron. morbis, in '*‘ Anecdota Graeca,’’ Rheinisches Museum vol. xlix. 

» Aulus Gellius, Noctes atticae, xvi, 3. 

6 Gal. XIV, 692. 7 Gal. V, 880; XI, 147. 

8 Gal. XI, 228: ‘* We should give no food at the time of the inflammation, for the veins when emptied 


will more easily receive back the blood which has invaded the arteries.” 
* Gal, XI, 226. (He was afraid of lowering the patient’s resistance.) 
10 Gal. XI, 234. 11 Gal. XI, 239, sqq. 12 Gal. XI, 287. 
Ap—Hist.2 xX 
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So the body may, from custom, require certain purgatives, etc., which in themselves are 
unprofitable.’ 


As a last resort in serious cases he employed surgery. We hear of his performing 
an operation in the case of a malady of the liver, described as follows :— 


‘cutting the skin and membrane which lie over the liver, he uses remedies applied 
round the liver itself. He also draws down the stomach, boldly exposing the affected part.’” 


He also recommended an inguinal operation for the removal of an empyema 
between the intestines and peritoneum.” 

He disapproved, however, of tapping for dropsy, considering such operations 
dangerous and moreover useless ; ‘ for, it being impossible to remove the cause of the 
trouble, the fluid will continue to collect. In cases of stricture he employed 
a catheter of his own invention, shaped like an S.° 


[February 16, 1927. 
Contributions to the History of Mummification. 
By WARREN R. Dawson. 


€1. Guanche Mummies in England, p. 28 (832). 

$ 2. Accounts of Guanche Mummification, p. 33 (837). 

$ 3. Description of the Cambridge Guanche Mummy, p. 34 (838). 

$4. Report on X-ray Examination of the Cambridge Guanche Mummy, p. 36 (840). 

$5. The Mummy of Maherpra and Observations on the Royal Mummies of Egypt. 
p. 38 (842). 

$ 6. Methods of Removing the Brain among the Egyptians, p. 40 (844). 

$7. A Mummy from the Peruvian Andes, p. 41 (845). 

$ 8. The Use of the Salt Bath in Egyptian Mummification, p. 45 (849). 

$9. The Mummy of an Infant from Torres Strait, p. 46 (850). 

$ 10. Some Conclusions, p. 47 (851). 


§ 1. Guanche Mummies in England. 


It has long been known that the ancient inhabitants of the Canary Islands, the 
Guanches, embalmed their dead in a manner similar to that of the ancient 
Egyptians. From the accounts of their technique, to which considerable additions 
can be made from the mummy here described, it will be seen that the resemblance 
is more than superficial. There is evidence that the Guanche methods were of 
Egyptian origin. 

In this paper I shall not discuss how the Egyptian influence reached the Canary 
Islands.* I shall merely give a detailed description of the specimen and call attention 
to the resemblances to the Egyptian technique. 

Several writers have expressed the view that the Guanches learned how to 
mummify their dead from the Egyptians. Reutter,’ for instance, suggested that the 
custom reached the Canary Islands by the mariners who circumnavigated Africa 


1 Gal. Ser. Min. IT, 16. 

2Cael. Aurel. De morbis chronicis III, 14, 65, Erasistratus in jecorosis praecidens superpositas jecori 
cutes atque membranas utitur medicaminibus quae ipsum jecur amplectantur; tum ventrem deducit 
audaciter partem patientem nudans. 

3Caelius Aurelianus, De morb. chron. V, 10, 127. 

4Gal. XVIIIA, 39. 5 Gal. XIV, 751. 

6 This question has already been examined in detail by Professor Elliot Smith, The Migrations of 
Early Culture, Manchester, 1915, pp. 60-64. 
7 L’Embaumement avant et aprés Jésus Christ, Paris, 1912, p: 138. 
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Fia. 1. Fia. 2. 


Fic. 1.—Guanche mummy in the University Museum of Archeology and Ethnology, Cambridge. 
Fic. 2.—Dorsal aspect of the same mummy. 
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in the reign of the Pharaoh Necho as related by Herodotus. Other writers have 
doubted the authenticity of the account given by Herodotus of this voyage of 
adventure, but there is no good reason for rejecting it, for at a very much earlic: 
period of their history the Egyptians were intrepid navigators." 








Fic. 3a.—Diagrammatic view of the dorsal aspect of an Egyptian mummy of the Twenty-first 
Dynasty, showing positions of the incisions made for packing. 


B.—Diagrammatic view of the dorsal aspect of the Cambridge mummy, showing the 
incisions made for packing. 


Early writers tell us that at the time of the Spanish conquest thousands of 
mummies were to be found in the sepulchral caves of the Canary Islands. These 
bodies have, however, since suffered wholesale destruction and have become very rare. 


1G. Elliot Smith, ‘‘ Ancient Mariners,’’ Proc. Belfast Nat. Hist. Soc., 1918, pp. 46-72. 
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Fic. 4. Fia. 5. 


Fic. 4.—Guanche mummy formerly in the museum of the Royal College of Surgeons, London. 
Fic. 5.—Guanche mummy, from an old photograph in the Royal College of Surgeons. 
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Like the mummies of Egypt they were exported for use as drugs,’ many more were 
wantonly destroyed. A few specimens may still exist in museums or private collections 
in Europe and America, but I have been unable to find any mention of them. So far 
as I know, there is only one in this country, although Pettigrew in 1834 had seen 
five? Two were in a private collection, and another was in his own possession, but 
all three have long since been lost sight of. A fourth was then in the Museum of the 
Royal College of Surgeons, but it was evidently unfleshed and made into a skeleton 
at the time when the Torres Straits and Australian mummies in the same collection 
were similarly treated.” Fortunately it was photographed and I have here reproduced 
the photograph by permission of Sir Arthur Keith (fig. 4). 

The fifth specimen was in the library of Trinity College, Cambridge, until 1914 
when it was transferred to the University Museum of Archeology and Ethnography. 
By the courteous permission of the Curator, Mr. Louis C. G. Clarke, I have made a 
thorough examination of it. Dr. A. C. Haddon, who took a keen interest in the work, 














Fic. 6.—Head of a Guancke mummy. 


has kindly procured for me the photographs here reproduced (figs. 1 and 2). Dr. F. 
Shillington Scales has also very kindly examined the mummy with X-rays, and has 
sent me his report. (See § 4.) 

In addition to this specimen, there are two others preserved in the Teneriffe 
Museum, but these are in poor condition.’ The same collection also contains some 
fragments. There is also a mummy and some fragments in a private collection 
in the island of Grand Canary. 

Amongst the records of the Royal College of Surgeons there are some old 
photographs deposited in the collection many years ago by a gentleman whose father 
had visited the Canary Islands. One of these is of particular interest, and by 
permission of Sir Arthur Keith I have reproduced it in fig. 5. 


1E. A. Hooten, ‘‘ The Ancient Inhabitants of the Canary Islands,’’ Harvard African Studies, viii, 
Cambridge, Mass., 1925, p. 39. Cf. W.R. Dawson, ‘‘ Mummy as a Drug,’’ American Druggist, November, 
1925. 


2T. J. Pettigrew, A History of Egyptian Mummies, London, 1834, pp. 232-237. 
3 W. H. Flower, Journ. Anthrup. Inst., 1879, viii, pp. 391 and 393. 
4 Hooten, op. cit., pl. XII. 
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In the same collection is another old photograph, from the same source as the 
last, of the head of another Guanche mummy (fig. 6). Moreover there was formerly 
yet another specimen of a Guanche mummy in the Royal College of Surgeons 
Museum, as an entry in the catalogue testifies.’ 


$2. Accounts of Guanche Mummification? 


It will be well to summarize the existing accounts of Guanche mummification in 
general. From these accounts it appears that in the Canary Islands embalming was 
practised only for chiefs and for the wealthier classes. The poor were buried either 
in caves or in the earth without artificial preservation. Mummification was per- 
formed by professional embalmers, male operators being employed to treat the corpses 
of men, and female operators those of women. The operators were regarded as 
ceremonially unclean, and treated as outcasts. They were paid for .their services 
and lived in a community apart. When a body was to be embalmed the relatives 
took it to the embalmers and left it with them until the process was completed, 
after which they returned for the mummy and carried it away for sepulture. The 
whole process is stated to have occupied more than fifteen days. There were two 
principal methods, one being more costly than the other. For the first method, we 
may quote Miss Haigh’s description (op. cit. supra), which summarizes the observa- 
tions of several earlier writers. 

‘When any person died, they preserved the body in this manner; first, they carried it to 
a cave and stretched it on a flat stone, opened it, and took out the bowels; then, twice a day 
they washed the porous parts of the body with salt and water; afterwards they anointed it 
with a composition of sheep’s butter mixed with a powder made from the dust of decayed 
pine trees, and a sort of brushwood called ‘ Bressos,’ together with powdered pumice stone, 
and then dried it in the sun for fifteen days. .. . 

When the body was thoroughly dried and had become very light it was wrapped in sheep 
skins or goat skins, girded tight with leather thongs, and carried to one of the sepulchral 
grottoes usually situated in the most inaccessible parts of the island. .. . 

The knives for opening the body were made of sharp pieces of obsidian.” 

From other writers’ observations we can add important particulars. All the 
viscera (not only the bowels) were removed, and having been treated with preservatives, 
were returned to the body-cavity. This was then filled with packing material and 
the embalming-wound sewn up. The packing consisted of earth, salt, and various 
aromatic plants.’ The whole body both inside and out was first carefully and 
frequently washed with salt water, great care being bestowed upon the eyes, the 
inside of the mouth, ears and nostrils, the latter being plugged with paste made of 
resin, pounded wood and pumice. Next the body was smeared with an unguent of 
fat or butter, mixed with resinous products. It was then dried in the sun or over the 
fire, and finally bound up in skins, the softest and thinnest, often dyed red, being 
placed next to the body, and the stouter and coarser outermost. As many as twelve 
layers of wrappings have been recorded. The bodies of chiefs, or very wealthy 
persons, were put into wooden coffins, hollowed out of tree-trunks, but “* more 


1 Osteological Catalogue, Part 1, 2nd. ed., 1907, p. 128. 
2 The description is based particularly upon the early historians quoted by Hooten [op. cit., pp. 

39 ff , and the particulars contained in the works of Glass [History of the Canary Islands, London, 
1764), Bory St. Vincent [Les Iles Fortunées, Paris, 1803, p. 495), Pettigrew (op. cit. supra, pp. 232 ff], 
Gannal Histoire des ,Embaumements, Paris, 1838], Haigh [Trans. Ethnol. Soc., new ser., vil, 
pp. 112ff}, Parcelly [Etude historique et critique des Embaumements, Paris and Lyons, 1891], Reutter 
op. cit. supra, pp. 138 ff], and Elliot Smith tilsoretions of Early ‘Culture, Manchester, 1915, pp. 61 ff). 

3The restoration of the viscera to the body-cavity is mentioned by Reutter (op. cit., p. 139), and 
Pettigrew states the same fact on the authority of Blumenbach, which inspires confidence (op. cit., 
p. 237). 

4 According to S. Berthelot, Antiquités Canariennes, Paris, 1879, p. 230, Cneorum pulverulentum was 
used by the Guanches for embalming. 
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commonly the bodies seem to have been laid out on biers.! Portions of these biers 
have frequently been found in modern times.” ” 

The cheaper method of embalming consisted of injecting the corpse with a corro- 
sive fluid, probably Huphorbia juice, and then drying it in the sun. 

Most writers make no reference to the brain, which in Egypt, from the 18t), 
Dynasty onwards, was removed through the nostrils in the manner described by 
Herodotus. But Viera (1770) definitely states that the brain was so removed by the 
Guanche embalmers. Dr. Chil failed to find evidence of damage to the ethmoid bone, 
which such an operation would entail, in a series of Guanche skulls, nor have I found 
the ethmoid broken in the skulls (about twenty in number) which I have had an 
opportunity of inspecting. This, however, does not exclude the possibility that the 
nasal method of brain-extraction may have been used, for it is not known that any of 
the skulls we examined came from mummies. They are, in fact, more probably 
derived from poorer burials in which embalming had not been attempted.® 

There are many points of detail not referred to at all by the authors whose works 
have been summarized. On these the Cambridge mummy supplies important 
evidence. 

$ 8. Description of the Cambridge Guanche Mummy. 


The body is that of an adult male. The original label which accompanies the 
specimen reads: “ The dried body of a female from the Island of Teneriffe.” A note 
in the Museum Register adds: “ Brought back by Captain Young.” Its full history 
is in the Annual Register for the year 1773, page 66 :— 

“ An extraordinary mummy was brought from Teneriffe by His Majesty’s sloop Weasel, 
Captain Young, in October last, and is deposited in the library belonging to Trinity College, 
Cambridge. The following account is given of it: 


“ee 


Captain Young having touched at Teneriffe, in his return from the coast of Guinea, 
had the curiosity to ascend the Peak with a guide; whereon in a cave (the burying-place of 
the ancient pagan inhabitants) he discovered several dead bodies, sewed up in goats’-skins, 
one of which he opened, and discovered a body perfect, fresh, and the features not in the least 
mutilated: some were seven feet long, the others five feet three inches. He expressed a great 
desire to obtain one of these bodies; but the Romish priest made many objections. These, 
however, a little gold removed, and he procured him a female mummy. The body is perfect 
in every particular, and the skin appears of a deep tanned copper colour. The huir is long and 
black, and retains the curl, and the teeth and nails of the toes and fingers are fresh.’ ” 


The presence of abundant, curly hair is no doubt the explanation of the mummy 
having been described as that of a female (see figs. 1 and 2). 

The body is fully extended with the head erect. The upper arms are pressed 
close to the sides of the body, the elbows being slightly flexed, so that the forearms 
converge at the wrists, and the hands are placed so as to conceal the pudenda, the 
left resting on the right. The skin is hard and tough, like leather. It is deeply 
wrinkled, especially in two deep furrows, one in the abdomen and the other in the 
interscapular region. These are due to the tight lateral compression of the bandages. 
The general colour is light brown, but the prominences, such as the hips, elbows, 
forearms and hands, have become polished and are of a darkish copper colour. 

From the complete absence of all traces of hair in axillew, pubic region and limbs, 
as well as from the fact that the skin has been sharply cut at the base of each nail, 
it seems that the epidermis has been completely removed from the whole body, 


1This was the arrangement seen by Thomas Nichols in 1526 in the mummy-cave near Guimar 
(see fig. 13, p. 50). 

2 Hooten, op. cit., p. 43. 

3 The brain was at any rate not always removed through the nose, for the ethmoid bone is intact in 
the skull of the mummy formerly in the Museum of the Royal College of Surgeons. 
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except from the tips of the fingers and toes, where a thimble of skin has been left to 
retain the nails. These thimbles are fixed on to the digits by leather thongs, about 
as thick as bootlaces, one of which is wound several times round each nail. Thanks 
to this precaution, most of the nails are still im situ. The distal phalanx of the 
little finger is broken off, and the nails are missing from the third and index fingers 
of the left hand. - 

The head was covered with abundant dark, curly hair. This has been fixed to the 
scalp with some gum-like substance. It was evidently shaved off before or during 
the process of embalming, as the scalp is quite complete. At the angle of the lower 
jaw a stubby beard can be seen. Some of the hairs are quite 2 mm. in length, and 
many shorter ones can be felt or can be discerned with a lens. The face has suffered 
considerable damage. Since it is stated in the account of the mummy quoted that 
the features were perfect at the time of the discovery, the damage was probably 
done in transit. In any case it was long after the embalming was completed. 
(See also report of Dr. Shillington Scales, § 4, below, p. 36.) In its present state, the 
mouth is crooked, the left corner being pulled below the normal level. The nose is 
flattened and its flattening has caused the blockage of the fossee with its own tissues. 
A long probe inserted in the left nostril, and directed obliquely upwards, found a free 
passage through the ethmoid bone into the cranial cavity. 

The cranial cavity is empty, except for a small quantity of some material in the 
occipital region probably representing the shrunken remains of the brain or its 
membranes. It cannot be said with certainty whether the brain or any part of it 
has been removed through fracture in the ethmoid, but I agree with Dr. Shillington 
Scales (see § 4, p. 37) that the passage which my probe found into the cranial cavity 
is probably to be accounted for by the fractured state of the skull and is not due to 
an artificial passage through the ethmoid made by the embalmers. Were it not for 
the damage to the skull revealed by the X-ray photographs, one might have accounted 
for the depressed state of the nose by the breaking down of the septum during the 
extraction of the brain. Such a depressed state is frequently met with in Egyptian 
mummies. 

The eyes have not been removed, but the lids are drawn over their shrunken 
remains. The lips and jaws are partly open. The oral cavity is empty. The tongue 
is in position and has shrunken so little that its tip reaches almost to the teeth. The 
lower incisor teeth are all visible and considerably worn. The other teeth are involved 
in the breakage of the skull (more fully described in § 4). 

The forehead is very low and the supra-orbital ridges strongly developed. Just 
above the left supra-orbital ridge, and in a line with the inner angle of the left eye, is 
a crescentic wound 14 mm. long and 3 mm. wide at its widest point. This completely 
penetrates the bone and a probe can be passed through it into the cranial eavity. 
Around its edges, extending with a radius of about 5 mm., is a darkened patch, which 
strongly suggests a blood-stain. The wound therefore seems ante-mortem, and if so, 
it was the palpable cause of death. In any case it cannot have been made by the 
embalmers, as its size and situation would have rendered it useless to them. 

The ears are well separated from the head. The lobes are large, but are not pierced. 
The left ear has been bent sharply forwards, so that its outer margin hides the 
meatus. 

On the anterior surface of the neck, and on the left side of the chin, are several 
scattered wounds. On the left side of the abdomen, about midway between the 
subcostal and intertubercular lines, is another wound about 35 mm. long, placed 
obliquely and with clean cut edges. None of these wounds penetrates the body-wall. 
Those on the neck and chin suggest ante-mortem wounds. They are too irregularly 
placed to have any connexion with embalming. The man was perhaps the victim of 
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an attack with a dagger or spear, which inflicted several severe wounds in the face 
and neck, and finally dispatched him by a powerful thrust which penetrated the 
skull above the left eye. The wound in the abdomen is somewhat different in 
character from the others. It has clean cut edges, and is on exactly the same level 
as the embalming-incision. It may be that the embalmers intended to open the body 
on the left, but after making a short incision through the uppermost tissues, decided 
to open the body on the right side. The embalming-wound is a horizontal incision 
85 mm. or longer (the wrinkling prevents measurement except with callipers between 
its ends) cut in the anterior surface of the right lumbar region a little below the 
costal margin.' The edges are sewn closely together with thread in a running suture. 
The pudenda are concealed by the hands. The penis has been broken off long after 
mummification, but the scrotum is complete and is not much shrunken. 

The toe-nails have been treated in the same manner as the finger-nails. A 
thimble of epidermis (on which the lines of the skin are strongly marked) is left on 
each digit to retain the nails, each of which is bound on with a thin leather thong. 
Most of the nails are in position, but some have been lost, and the toes have suffered 
some damage to their tips owing to the body having been kept in an upright position. 

The dorsal aspect of the body revealed interesting features. A little to the left 
of the vertebral column are three incisions parallel with the spine, measuring 
respectively 19, 22 and 19 mm. (fig. 3B, 1—3). All have clean-cut edges, brought into 
close apposition. In the upper part of the left buttock, somewhat towards its lateral 
aspect, is a vertical incision 40 mm. long. Again, on the right buttock, in the 
corresponding situation, is a horizontal cut of the same length (Nos. 4 and 5 in the 
figure). In the thighs, in symmetry, are two more such cuts about 38—40 mm. in 
length, about the middle of the femur. Finally, in the upper part of the right calf is 
another cut 38 mm. long. If there is a corresponding incision in the left calf, it is 
completely hidden in the deep folding of the skin in that area. (6, 7, 8.) 

Now it will be observed that there is a schematic arrangement in these dorsal 
incisions. They were made in order to pack foreign material under the skin so as to 
impart to it a life-like appearance. From two of these incisions I obtained samples 
of the packing material, which I found to be soft stone ground up. There were also 
fragments of some fibrous tissue. The packing had doubtless been moistened, 
probably with the juice of some aromatic plant. The paste thus formed had been 
forced into the incisions under the skin and then worked over as large an area as 
possible by massage. The skin, so distended, was then moulded into form. In the 
subsequent drying process the packing material shrank, with the result that the skin 
has puckered greatly. In spite of wrinkling, however, it is quite evident that the 
legs and buttocks have been packed, and the buttocks especially retain a degree of 
fullness. The condition of the body is entirely different from that of mummies, 
Egyptian or otherwise, which have not been packed, and in which the skin closely 
embraces the skeleton. (Compare the Egyptian mummy, fig. 7, and see § 10 below.) 

The X-ray photographs show the distribution of this packing material very 
clearly especially in the buttocks and thighs. (See fig. 9.) 


§ 4. Report on X-ray Examination of Cambridge Guanche Mummy, 
by F. Shillington Scales, M.A., M.D. 
A complete set of skiagrams was taken of this mummy, the head being taken in 
two positions. 
The Head.—Shows very extensive fractures reaching from the frontal, through th: 
parietal, to the occipital bone. The face in particular is very badly smashed, the fractures 
running into the orbit, through the nasal passages, and into the maxilla and mandible, with 


1In the mummy formerly in the Royal College of Surgeons the embalming wound is in the left flank, 
and is vertical (fig. 4). 























PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 841 


Section of the History of Medicine 37 


much displacement. The destruction is so extensive that I think it must have been done 
after death when the skull was brittle, presumably by a heavy fall. The extensive damage 
to the face so destroys the bones that it is not possible to say positively whether the ethmoids 
have been removed, but I think not, and there would be no difficulty in passing a probe 
through several lines of fracture into the cranial cavity. The head is very low-browed. 

The Body Cavity.—So far as can be seen, the body cavity is empty, and the folds of the 
hown in the photograph. There is no evidence of any packing material in either 


skin are sh¢ 


























Fic. 7. Fic. 8. 


Fic. 7.—Mummy of Maherpra, Eighteenth Dynasty, Cairo Museum. 
Fic. 8.—Right profile of the face of same mummy. 


chest or abdomen, but in one portion of the chest, and in considerable areas of the abdomen, 
comparatively dense granulated masses; which are found also still more marked in the 
muscles of the buttocks and thighs. They would appear to infiltrate the skin and muscles in 
sregion. (See fig. 9.) 
The Spinal Column.—Shows definite evidence of spondylitis. The thigh bones are bowed 
and the ankles splayed. All these are evidence of rickets. 
There is a fracture of the neck of one of the femora. 
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Fic. 9.—X-ray photograph of the thighs of the Cambridge mummy, showing the packing 
material under the skin. 


§ 5. The Mummy of Maherpra and Observations on the Royal Mummies of Egypt. 


In the course of excavation in the Valley of the Kings, M. Victor Loret, then 
Director-General of the Service of Antiquities, discovered in 1894 the intact tomb of 
a prince called Maherpra. A fine series of coffins and other funereal equipment was 
in the tomb.’ Archeological considerations made it probable that this prince hail 
lived in the time of Amenophis II or III. In Maspero’s view his father was perhaps 
Tuthmnosis IV, and his mother probably a negress.’ A piece of linen found when the 
mummy was unwrapped bore a cartouche of Queen Hatshepsowet, and gives us a 
terminus a quo. In the opinion of Daressy, Maherpra was a contemporary o! 
Amenophis II or III, and was buried in the reign of Tuthmosis ITI (figs. 7 and 8). 


1 These objects, removed to the Cairo Museum, form the subject of one of the volumes of the offici«] 
catalogue compiled by M. Georges Daressy, Fouilles de la Vallée des Rois, lére parte. Yombes «« 
Maherpra et d’ Aménophis II, Cairo, 1901. 


2 Guide du Visiteur au Musée du Caire, 4me. éd., Cairo, 1915, p. 368. 
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The mummy of this prince does not appear to be exhibited in the galleries of the 
Cairo Museum,’ nor was it available to Professor Elliot Smith when preparing his 
monograph on the Royal Mummies.” The mummy is described by Daressy,’ and a 
brief note written in 1903 by the same author gives a short description of it with a 
table of measurements. 

As there is uncertainty in the archeological evidence as to the position this 
prince occupied chronologically in the 18th dynasty, I have endeavoured to fix his 
place on the technical evidence of his embalming by comparing it with the dated 
Royal Mummies described in Professor Elliot Smith’s monograph. After a careful 
observation of the details, however, I have found that the rules which were followed 
for kings do not always hold good for princes and private individuals. 

Maspero seems to have been deceived by the wig when he supposed the prince to 
be the son ofa negress. There is no trace of negro admixture in the physical characters 
of the mummy, the skin of which, according to Daressy, is light in colour, the 
darkening of some areas being due to the materials used by the embalmers. The 
closely fitting wig which covers the shaved head might at first sight be taken for the 
natural hair of a negro. The mummy possesses the projecting upper teeth which 
were a family trait in the members of the royal family of the early 18th dynasty 
(see fig. 8). 

The first point to observe is the position of the embalming wound. Before the 
era of Tuthmosis III a vertical incision was made, extending upwards from the 
anterior superior spine of the ilium towards the costal margin. With the mummy of 
Tuthmosis III, the site of the incision was altered, and it was made from the same 
point downwards, obliquely towards the pubes, following a course parallel to Poupart’s 
ligament. This convention was followed for all mummies throughout the remainder 
of the 18th and the whole of the 19th and 20th dynasties. In the 21st dynasty, 
when many alterations were introduced into the technique of embalming, the former 
vertical position was resumed.’ As the incision in the mummy of Maherpra was of 
the oblique downward type, it was embalmed at a period not anterior to the time of 
Tuthmosis III (fig. 7). 

The positions of the arms and hands must next be considered. In Maherpra, the 
arms are extended and the hands rest on the anterior surface of the thighs. The 
fingers of the right hand are extended, and those of the left (except the thumb) flexed. 
In the royal mummies of the earliest part of the 18th dynasty the arms are placed 
at the sides, and the hands, with their fingers extended, are placed with their palmar 
surfaces against the lateral aspects of the thighs. In course of time there was 
a tendency to move the hands further inwards, until with Tuthmosis I they are 
placed over the pudendal region. Tuthmosis II and his successors have their forearms 
crossed on the breast. This flexed position of the arms was maintained in the case 
of kings until the end of the 20th dynasty, or at least until the time of Rameses VI, 
the last king of the dynasty whose mummy is known. In the 21st dynasty the 
former custom was revived, and it became the invariable rule in all cases to extend 
the arms and to place the hands over the thighs or the pubic region. Between 
Tuthmosis II and the beginning of the 21st dynasty there is no exception among the 
kings to the rule of crossing the forearms, but many variations are to be found in the 


1 No mention of it is made by Maspero in his guide book in the section which deals with the objects 
ind in the tomb, op. ctt., pp. 394-397. 

2 The Royal Mummies (a volume of the official catalogue of the Museum), Cairo, 1912. 

} Op. cit., pp. 58-60. 

t These measurements are the same as those given in the larger work, except that in the formerwe find 
“taille de la hanche 1m. 92” and in the latter the same measurement is correctly stated as Om. 92 
(Annales du Service des Antiquités, tome iv, 1903, pp. 74-75). 

Elliot Smith, op. cit., p. 33 and diagram 3, p. 84. 
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mummies of princes, princesses and nobles. In the tomb of Amenophis II, for 
instance, there were found several mummies besides those of the king himself and of 
the other kings who were sharing the hospitality of his tomb. One of these, that 
of a young boy, had the arms extended and placed over the pubic region,' and another, 
that of a woman, had the right arm extended and the left flexed.” Again, the 
mummy of Thuiu had extended arms,’ and so did that of the woman who may 
possibly be Queen Tewosret.* The younger woman in the tomb of Amenophis II 
also had the arms extended, and the hands placed in the pubic region.” 

As to the hands, and the position of the fingers; in Tuthmosis II, the first king 
with crossed forearms, the fingers also differed in their position from that previously 
in vogue. Those of the right hand are extended, and those of the left hand flexed. 
Expressing this position graphically, we have the formula RE/LF. In the mummies 
of his successors, changes were made from time to time, thus :— 


E = Extended. F = Flexed. R = Right. L = Left. 


Tuthmosis IT \ RE/LF Meneptah ) 

Tuthmosis III J - i Siptah aoe RF/LF 
Amenophis II ) Sety II 

Tuthmosis IV P or RF/LF 


Rameses ITI 


Amenophis III! ecaiiun Oe ; _ 
Sety I ) RE/LE Rameses V pila 
Rameses II ) —_ ines fameses VI! 


Thus while the fashion changed in this as in other respects, yet each fashion, 
while it lasted, was consistently followed for the kings, so far as the series in existence 
enables us to check the observation. Whilst the position of the embalming-wound is 
constant both amongst kings and princes, the mummies of the latter consistently 
differ from those of the former as regards the position of the hands and fingers. If 
the attitude of the arms is the same, that of the fingers is different, and conversely. 
Thus Yuaa, although he followed the royal fashion in crossed forearms, differed from 
the contemporary kings in the position of his fingers, his formula being being RE/LF, 
and that of the contemporary kings RF/LF. The boy in the tomb of Amenophis II 
is RE/LF and his arms are extended, whilst in the kings, the arms are crossed and 
the fingers RF/LF. The elder woman in the same tomb had one arm extended 
and the other flexed at the elbow, and her hands RE/LF. 

The criteria for dating, set up for kings, therefore fails us for others, at least at 
this period. Not until the 21st dynasty were these distinctions discontinued, and 
all mummies, whether of kings or not, made according to a uniform plan. We are 
therefore unable to define the exact position of the mummy of Maherpra in the series 
to which it belongs on technical grounds of mummification ; but from the general 
appearances, and especially from the strong facial resemblance to the Tuthmosides, 
with the evidence of the bandage inscribed with the name of Queen Hatshepsowet: 
it seems more probable that it was embalmed in the time of Tuthmosis III than 
under Amenophis II or III. 


§ 6. Methods of Removing the Brain among the Egyptians. 


In spite of statements to the contrary, there is no mummy known prior to the 
early 18th dynasty in which the brain has been removed by anembalmer. Aahmes I 


1 Loret, Les Tombeaux de Thoutmés III et d’ Aménophis I1, Cairo, 1899, Plate XI. 
2 Elliot Smith, The Royal Mummies, Plate XCVII. 

3 Elliot Smith in Quibbell, Tomb of Yuaa and Thuiu, Cairo, 1908, p. 73. 

4 Royal Mummies, Plate LXVII. 

5 Ibid., p. 46. 
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is the earliest known in whom the brain has been so treated. In his case the 
cranium is tightly packed with linen, and no traces of the brain remain within 
the skull. The atlas vertebra has been excised and is missing, and the removal of 
the brain and the packing of the cranium have been effected through the foramen 
magnum.' The mummy of Amenophis I has not been unrolled, and we are therefore 
ignorant concerning him, but in all the mummies after his time the brain had been 
removed through the nostrils as described in the well-known passage of Herodotus. 

In such cases a forced passage was made, usually in the ethmoid bone.2. The 
operator always aimed at the ethmoid, but sometimes missed his mark and broke 
through the sphenoid. The fracture must have been effected with considerable 
force, for the bones are smashed through and left with ragged edges. In some cases 
such violence has been used that the whole nasal skeleton is destroyed, and even one 
or both orbits also, and there are often radiating fractures in the neighbouring 
bones.” 

Although the nasal method of extracting the brain was usual, other methods are 
recorded. Inthe “ Jersey Mummy ” described by Pettigrew,’ the ethmoid was intact 
and the septum undamaged, but an incision had been made in the throat, and a 
passage cut in front of the cervical vertebre into the skull through the left foramen 
lacerum. This foramen had been enlarged, and through the opening the brain, 
except its membranes, had been taken out and the skull packed with mud, linen and 
resin. Noother instance of this curious but very effective method has been recorded 
from Egypt, but in Torres Straits a similar method was sometimes resorted to. 
There “an arrow was used to remove the brain, partly by way of the foramen 
magnum and partly through a small slit in the back of the neck. The ‘ strong skin’ 
(the dura mater) was first cut, and then the ‘soft skin’ was pulled out.’* In the 
mummy of an infant, described in a later section (see § 9, p. 46), the brain has been 
extracted through an opening in the occipital bone. These points are of great 
interest, as the local method of mummification in Torres Straits bears in many other 
respects striking resemblances to the technique used in Egypt in the 21st dynasty.’ 

Another method of treating the brain is exemplified by certain late mummies 
from Nubia. In these cases the head had been completely severed from the trunk 
and the brain removed through the foramen magnum. The head was then refixed 
on the body by a stick inserted into the foramen and driven into the body behind 
the sternum. 


$7. A Mummy from the Peruvian Andes. 


Mr. W. P. Pycraft, Keeper of the Osteological Collections in the British Museum 
(Natural History), has given me facilities to examine a mummy in his department. 


1 The Royal Mummies, p. 17. 

2 The details of this procedure have been fully desoribed by Elliot Smith [Contribution to the Study 
of Mummification in Eqypt, Cairo, 1906, p. 14}, Wood Jones [Archwxological Survey of Nubia: Report 
on the Human Remains, Cairo, 1910, p. 202], and others. 

3 The late Professor A. Macalister has recorded cases in which the operator’s instrument had been 
driven into the body of the sphenoid instead of breaking into the cranial cavity, and in such cases the 
attempt to reach the brain had been abandoned, and the organ was consequently not removed (Journ. 
Anthropological Inst., xxiii, 1893, p. 116). 

t Transactions of the Society of Antiquaries, xxvii, 1838, pp. 262 ff. 

5 Ibid., p. 269. 

6 Reports of the Cambridge Expedition to Torres Straits, vi, 1908, p. 136. 

7Cp. W. R. Dawson, Annals of Archwology and Anthropology, Liverpool, 1924, xi, pp. 87 ff. 

8 Described by Wood Jones [op. cit. supra, p. 205], and by others from Egypt. 

A similar case has been recorded by Macalister [op. cit. supra p. 116], and the mummy formerly in 
the collection of the Royal Society, described first by Grew [Musaeum Regalis Societatis, London, 1681, 
pp. 1-8], and more accurately by Hadley [Phil. Trans., liv, 1765, pp. 1-14) had been treated in the same 
manner. Further instances are also known. 
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It is labelled “9, 4, 15, 1, Peruvian Mummy. Peruvian Andes. Presented by L. C. 
Bernacchi, Esq.” (fig. 12). 

It is an adult male and is in a squatting position. The knees are drawn up io 
the chin. The head is bent so as to look down to the feet, and is somewhat inclined 
to the right. The spine is curved to form the are of a circle from the atlas to the 
coccyx. The arms are flexed at the elbows, the right arm passing between the right 
leg and the trunk, and the left arm outside the left leg. The hands meet above the 
feet, the fingers of the right hand grasping two of those of the left. The right foot is 
placed over the left, which is bent towards it. The toes of the right foot are bent 
downwards so as to grasp the left foot, which is in its natural position. The terminal 
phalanges of the right great toe are missing, but the other toes are complete. The 
toes of the left foot are complete, but the flesh is lost from the rest of the foot. The 
terminal phalanges of the index and second fingers of the right hand are missing, and 
the other fingers are flexed inwards. In the left hand the index finger is grasped by 
the right hand. Of all the other fingers the distal phalanges are missing, except the 
thumb, which is bent sharply inwards towards the palm. The nails have been 
removed from all the fingers and toes. 

The legs are bent up sharply from the pelvis so as to be vertical. The knees are 
so sharply flexed that the femur and the tibia are parallel and in close apposition. 
They are pressed so tightly together and to the body-wall that they have become 
alternately convex and concave so as to nest completely into one another. Considerable 
pressure, while the body was still plastic, must have been necessary to give effect to 
this attitude. This pressure was applied by rolling the body in position in a strong 
cloth. There are no marks of cords or ligatures, but there are well marked impressions 
of a coarsely-woven cloth on various parts, especially on the buttocks, knees and 
left arm. 

The abdomen has fallen in on the left side, but on the right it protrudes into a 
prominent ball between the costal margin and the pubes. A hole, about 40 mm. in 
diameter, in the left buttock is probably accidental, but the anus is enlarged to an 
irregular opening about 50 mm. in diameter, and through it the rectum and parts of 
the lower abdominal viscera have probably been removed. By passing a probe 
through this opening into the abdominal cavity some dry rustling material was 
detected. This turned out to be the desiccated viscera. A probe passed through an 
insect-hole in the anterior wall of the thorax showed the interior to be quite empty. 
As there is no opening through which the thoracic viscera could be removed, they 
must have collapsed and shrunk towards the dorsal aspect of the thorax. The large 
ball-like protrusion on the abdomen, when incised, was found to be empty. The 
inflation of the skin at this point must have been caused by internal gaseous pressure. 

The skin of the body is whole (except for some small punctures made by insects), 
and has been treated with some resinous or gum-like material which gives it the 
appearance of being varnished. The genital organs are shrivelled. The scrotum 
before shrinkage must have far exceeded normal size. It seems to have been incised 
and the testicles removed, but no decisive opinion on this point can be given. On the 
right buttock is a large flattened area strongly marked with the impression of cloth. 
The body was evidently set up in a squatting position, but toppled over to the right 
while still soft and has hardened in that position. 

The head has been closely shaved, but traces of very short hair are discernible 
with a lens. The jaws are closed and the teeth perfect. The lips are retracted so as 
to form an oval revealing the incisor and canine teeth. The nose has been broken off, 
but the septum is undamaged, and the ethmoid entire. The left orbit contains the 
dried and shrunken eye, over which the lid is partly drawn, but the contents of the 
right orbit have fallen out, and the bone exposed. By passing a probe through the 
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sphenoidal, fissure, I could feel the membranes of the brain quite strong and leathery. 


The ears have sustained slightlaccidental damage. 

| shall not discuss the general question of Peruvian mummification, in which 
there is considerable variation in method. There is, however, one interesting 
observation with which we are concerned. It is well known that at least as early 
as the Middle Kingdom, the Egyptian embalmers, as one of the stages in making a 




















Fic. 10,—Ancient Egyptian figure probably representing a mummy in the embalmer’s salt-bath. 


mummy, immersed the body for a long period in a saline solution. During this 
immersion the epidermis peeled off. For this reason special care was taken to fix 
the nails to prevent them from coming away with the macerated skin. It is to be 
noted that the head was not immersed, for it always retains the epidermis and the 
hair (except when the head had been previously shaved) and does not present 
the same appearance of emaciation as the rest of the body. It therefore seems most 
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probable that the salt-bath was not, as most writers have assumed, a long vessel in 
which the body lay at full length horizontally, but that it was a large jar or tank 
in which the body was placed in a flexed position, the liquid being poured in up to 
the level of the neck, with the head standing out. The face was always abundantly 
coated with resinous paste to preserve it from disintegration. In order to accommodate 
the corpse to the confined space, it would have been necessary for the Egyptian 
embalmer to double it. The Egyptian mummy would thus assume the position usu:l 
in Peruvian mummies. After immersion it was straightened out, dried, anointed 
and bandaged. 

Now the Peruvian mummies, and also those from Australia,’ are in a position o! 
extreme contraction, and are not in the normal sitting posture of a living man. The 














Fic. 11.—Mummy of a male infant, Torres Straits Islands, in the Museum of the Royal 
College of Surgeons, London. 


legs are bent sharply on themselves and pressed tightly against the body, and in some 
Australian mummies the knees are even trussed up into so unnatural a position that 
they are actually forced behind the shoulders. The intention is evidently to pack 
the body into the smallest possible compass, and it strongly suggests an imitation 
of a stage in the Egyptian method of mummification, before the final processes of 
straightening and anointing. 








' Flower, Journ. Anthropological Inst., 1879, vol. viii, plate xii. 
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‘8. The Use of the Salt Bath in Egyptian Mummification. 


Dr. A. M. Blackman has collected a series of representations from Egyptian 
tombs of the Middle and New Empires which depict the washing of the corpse after 
it is taken out of the salt bath, and before its final anointing and bandaging.’ In 














Fic. 12.—Mummy of an adult male from the Peruvian Andes, British Museum 
(Natural History). 


some of these scenes the corpse is represented in a sitting posture above a large jar, 
whilst the embalmer and a priest pour a stream of lustration water over it. The 
whole scene is ceremonial in character, and is borrowed, as Dr. Blackman points out, 
from the daily temple ritual of the king, adapted to the ritual of embalming. 
'* Sacramental Ideas and U sages in Ancient Egypt,’ in the Recueil de Travaux, 1921, vol. xxxix, 
pp. 44-78, and especially Pp. 58-55. See also his ‘‘ Washing the Dead,” in the Journ. of Egyptian Archxo- 
ogy, 1918, vol. v » pp. 117 
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Dr. Blackman sees in this large jar merely a medium for collecting the lustration 
water, but I believe that it represents the salt-bath from which the body has just 
been lifted for the purpose of washing. Herodotus specifically states that the body 
was washed after its immersion in the saline bath and before wrapping in bandages. 

If my view is correct, it adds point to the suggestion put torward above that the 
salt-bath consisted of immersing the body in a flexed position in a jar. It also 
explains the significance of a peculiar pottery figure, the meaning of which has not 
heen understood hitherto.’ The figure is that of a man in a contracted posture 
squatting inside a large jar which reaches to his chin. His limbs are folded closely 
against the sides of the body, and the hands are placed one on each cheek, a position 
frequently assumed by Peruvian mummies. Pettigrew figures a mummy from Peru 
with the limbs and hands exactly in this position.” From its style, I should imagine 
the Egyptian figure to date from the Old Kingdom, and I cannot doubt that it is 
intended to represent a mummy soaking in a salt bath. A photograph of this 
remarkable object is here reproduced (fig. 10). 

$9. The Mummy of an Infant from Torres Straits. 

In 1924 I published the description of an adult male mummy from Torres 
Straits. I then made comparisons with all the other specimens known to me.’ | 
overlooked, however, a specimen in the Museum of the Royal College of Surgeons. 
By the kind permission of Sir Arthur Keith I bave now made an examination of it 
(fig. 11). 

The mummy is of a male infant, whose age I should place between twenty-four and 
thirty months. Like all the other known specimens, the body is tied to a rectangular 
wooden framework or paier. It is in a fully extended position with the head bent 
forwards over the chest. Except for small punctures, presumably made by insects, 
and for a few cracks in the skin, its surface is entire. The arms hang vertically, the 
hands with their palmar surfaces turned backwards. The nails are all in situ (it was 
usual to remove those of adult mummies), and the usual incisions have not been 
made in the hands and feet. The body and limbs are painted red all over, and the 
head has the usual band painted across the forehead, the scalp being coloured black, 
und the face red like the rest of the body. Artificial eyes of mother-of-pearl with 
black centres have been inserted under the open eyelids. The painting of the face 
has been so carelessly done that splashes of paint have marked the whites of the 
eyes. The lower lip protrudes somewhat, the upper has contracted so as to expose 
three of the upper incisors. The nostrils are open, and have not been plugged as 
was customary with adults. The lobes and outer margins of the external ears have 
heen pierced in several places, and little tassels of some woven material attached to 
them. 

The brain has been extracted through an oval incision 38 by 14 mm. in the upper 
part of the back of the neck, a little to the right of the vertebral column, and a hole 
made in the occipital bone, which owing to its infantile thinness, presented no 
obstacle. No attempt has been made to close the opening, nor to plug it. 

The viscera have been removed through a vertical incision 47 mm. long in the 
left flank, midway between the iliac crest and the costal margin. It has been closely 
sewn up with fine string. It is difficult to understand how the evisceration was 
accomplished through so small an aperture, for the operator’s hand, armed with a 
knife, had to be inserted into the body cavity in order to sever the organs from their 


1 Formerly in the Rustafjaell collection, its present whereabouts is unknown to me. The Rustafjaell 
collection was disposed of by public auction in 1913. In Sotheby’s sale catalogue it is lot 295. 

2 History of Egyptian Mummies. PI. VI, fig. 5. 

3 Annals of Anthropology and Archwology, Tiverpool, 1924, xi, pp. 87-94 and pl. X-XII, 
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connexions. We know that in some countries male operators were employed to 
embalm the bodies of men, and female operators those of women. Are we to see in 
this the logical conclusion that in Torres Straits children’ were:employed to embalm 
the bodies of infants? The aperture is only large enough to admit the hand of a 
small child. 

There is a deep furrow across the buttocks, and another across the sole of each 
foot, made by the pressure of the transverse bars of the frame whilst the body was 
still plastic. 

The height of the child, as nearly as can be estimated, is 274 in. This measure- 
ment is taken from the heels upwards to what would have been the level of the top 
of the head, had it heen in its natural erect position.’ 


$10. Some Conclusions. 

The account of Guanche embalming in conjunction with the features revealed by 
the Cambridge mummy, and those of other mummies to which reference has been 
made, shows that the technique of the Guanche embalmers offers many parallels with 
that of the Egyptians. The analogy also applies to the literary traditions preserved 
in the writings of Herodotus and of Diodorus Siculus. 

The embalmers constituted a separate community in the Canary Islands as in 
Egypt. That they were regarded as outcasts by the Guanches has its echo for Egypt 
in the statement of Diodorus, that the man who incised the body was obliged to take 
to his heels after doing so. Both Herodotus and Diodorus mention alternative 
methods of embalming, according to the cost, and this is exemplified in the Canary 
Islands. In the first method of Herodotus, the viscera were removed through an 
incision with a stone knife and the corpse afterwards anointed with unguents. In 
his second method there was no evisceration, but the body was injected with a 
corrosive fluid. Both methods were in actual use in Egypt, as amongst the Guanches. 
It is interesting to note further, that in Torres Straits, where a distinctively Egyptian 
technique was in use, two methods, with and without incision in the flank, were 
practised.” 

Herodotus mentions that the body was taken to the embalmers by the relatives, 
as was also the custom with the Guanches. The washing of the interior of the body 
and the use of salt encountered among the Guanches are typically Egyptian. Other 
parallels are the smearing of the exterior with resinous paste, the special care taken 
with certain parts of the body and the plugging of the nostrils with resin. That 
some kind of desiccation was in use amongst the Egyptians is evident from the con- 
dition of the mummies ; considerable heat must have been required to remove the 
moisture absorbed during their long immersion in salt water. We do not know, 
however, whether this was done by the heat of the sun, or by fire; probably both 
methods were employed, as with the Guanches. The bandaging of the mummy was 
% most important part both of the Egyptian and of the Guanche ritual. The 
Egyptians used large quantities of linen for their mummies, but the Guanches, 
having little or no knowledge of textile arts, used the material employed by them for 
garments, namely, the skins of sheep and goats. 

We may now turn to some more specific details. Towards the close of the 20th 
dynasty, the Egyptian embalmers began to seek to perfect their craft. In the 21st 
dynasty their experiments ripened into a new method.? We may note that the first 
principle of this new method was to restore to the body the form it had when alive 
ind to make it whole and complete. With this in view, the embalmers, after 
removing the viscera through an incision in the flank, treated them separately with 

|The mummy was presented to the Royal College of Surgeons in 1900 by the Corporation Museum of 
Leicester, and it bears the number 1188-1 in the Osteological Catalogue. 

2 W. R. Dawson, *‘ A Mummy from the Torres Straits’ (Liverpool Univ., Annals of Archwology and 
inthropology, 1924, vol. xi, pp. 87 ff). 

3G. Elliot Smith, A Contribution to the Study of Mummification in Egypt, Cairo, 1906. 
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great care, wrapping them up in linen parcels, and returned them to the body cavity. 
They accordingly gave up the immemorial ancient custom of depositing the viscera 
in Canopic jars apart from the body to which they belonged. Moreover, the com- 
plex process was devised of packing the body under the skin with padding to restore 
it to fullness. The skin was separated from the underlying tissue, and channels 
tunnelled by hand, and in some parts of the body by some instrument; the spaces 
filled with padding of mud, sand or other substances. The body, whilst still plastic, 
was moulded into a life-like form on this foundation. These details can be paralleled 
among the Guanches. 

In the new Egyptian technique as large an area as could be reached was 
manipulated from the incision (fig. 8A, w), but in inaccessible parts small incisions were 
made, and each area thus localized was stuffed therefrom. The situations of the 
incisions on all parts of the body and the methods of manipulating them have heen 
explained in detail by Elliot Smith,’ but for comparison with the Cambridge Guanche 
mummy the dorsal aspects of a typical mummy of the 21st Dynasty from Egypt 
has been placed by the side of the Cambridge mummy in diagrammatic form 
(fig. 3,A,B). The Cambridge mummy has eight incisions in its dorsal surface. These 
correspond to a remarkable degree with those of the Egyptian mummies. Thx 
smallness and position of the embalming incision in the Cambridge mummy rendered 
it impossible for the embalmer to cover so wide an area therefrom as was possible to 
his Egyptian colleague, who worked through a much larger vertical incision in the 
flank. He was consequently obliged to incise both buttocks, whereas the Egyptian 
could usually deal with one from the embalming wound.2 For the same reason he 
has made three incisions in the back close to the spine, in place of the one or two 
which usually sufficed the Egyptian. 

.In the Cambridge mummy the thighs are packed from two incisions (fig. 3B, 
6and 7). The Egyptian dispensed with these incisions because he packed the fronts ot 
the thighs, obtaining access from the interior of the pelvic cavity through the flank 
incision. An incision was, however, often made in the upper part of the calf at the 
back of the knee in the limb farthest from the flank incision, in order to pack the calf 
which was not within convenient reach with a stick from the embalming wound 
(fig. $A, f). In almust the same position the embalmer of the Cambridge mummy has 
made an incision (fig. 3B, 8). The Egyptians generally carried out packing more 
completely and made additional incisions on the limbs (fig. 34, b, d,g, 1). The number 
of incisions varies considerably in Egyptian mummies—those which had the greatest 
elaboration in packing naturaily having most incisions. It is, however, note worthy 
that the sites of the incisions are constant, and followed a general rule. In the 
Cambridge mummy it may possibly be that other incisions lie hidden in the wrinkles. 

The embalming wound was sewn up by the Guanches. This practice was seldom 
resorted to by the Egyptians, despite the statement of Herodotus. There is only one 
known instance of such sewing in the 18th Dynasty, two in the 19th and one in the 
20th. It was usual to cover the wound with a plate of wax or metal, but it is 
significant that in two mummies of the 21st Dynasty no plate had been used, and in 
these the embalming wound had been sewn up. It is also noteworthy that in Torres 
Straits, where many of the distinctive features of the 21st Dynasty style are to be 
observed, the embalming incision was always sewn up. 


~y 


The multiplicity of wrappings is another analogy between Guanche and Egyptian 
mummy-making. In the 21st Dynasty the custom arose in Egypt of painting the 
mummy red all over and providing it with artificial eyes. In mummies not so 
painted the innermost wrappings were dyed red. Nowit is a remarkable fact that in 
Torres Straits the mummies are always provided with artificial eyes and painted red, 

1 Op. cit., pp. 19 ff and figs. 1 to 3. 
2 Sometimes, however, the Egyptians made incisions in both buttocks, ibid., p. 25. 
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whilst in the Canary Islands the innermost wrappings were dyed red, although 
artificial eyes were not in general use. One specimen, however, had been provided 
with artificial eyes (fig. 5). 

[It should also be noted that butter was one of the ingredients in the embalming- 
paste used by the Guanches, and butter thus employed makes its first appearance 
in Egypt under the 21st dynasty. 

The Egyptians at all periods paid great attention to the nails. It was customary 

to eut the skin round each finger so as to form a natural thimble to retain the nail. 
This was bound on with a thread or a twist of wire, and sometimes in the case of 
kings, by means of stalls on the fingers and toes. The mummy of Tutankhamen had 
. complete set of gold finger- and toe-stalls. These precautions were taken in order 
to prevent the loss of the nails when the epidermis peeled off during the long immersion 
in the salt-bath. The Guanches and the Torres Straits islanders did not immerse 
he body in a salt-bath for a long period, as the Egyptians did, yet they took the 
trouble to scrape off the epidermis and to pay special attention to the nails. The 
Cambridge mummy has the nails tied on with leather thongs, and a specimen—in the 
Teneriffe Museum—has remains of the thongs which bound the nails of the great 
toes.' In Torres Straits the skin was similarly cut into thimbles, but these were 
presented to the dead man’s widow, and the purpose for which the cutting was 
originally devised was entirely reversed. Thus the incision of the skin round the 
nails was carefully observed in Torres Straits and the Canary Islands, although the 
practice had no utilitarian purpose as it had for the Egyptians, and the custom of the 
Torres Straits embalmers stultified the very purpose for which the operation had 
been devised. 

A distinctive innovation of the 21st dynasty embalmers in Egypt was the re- 
placing of the viscerain the body. Having in mind the close correspondence between 
that technique and the technique of the Cambridge mummy, it would be interesting 
to know if the viscera are within the body cavity. Unfortunately, the X-ray photo- 
graphs give no help. An old photograph of a Guanche mummy taken many years 
ago at Teneriffe, and now depesited in the Royal College of Surgeons, is, however, 
very instructive in this respect. The mummy has been damaged, and the whole of 
the anterior body-wall broken away. This breakage reveals an oblong package on the 
‘ight side of the pelvic cavity (fig. 5). If this photograph be compared with that 
of a 21st dynasty Egyptian® the reader will be convinced that this package contains 
part of the viscera. Moreover, a Guanche mummy examined by Blumenbach has 
the viscera returned to the body. 

The position of the hands and arms varied considerably from time to time 
in Egypt, until in the 21st dynasty it became the invariable custom in all mummies, 
royal or otherwise and male or female, to elongate the arms and to place the hands 
over the pubie region, or to place them on the thighs. This had been the custom 
early in the 18th dynasty, but from the time of Tuthmosis II until the end of the 
20th dynasty it was usual to cross the forearms over the breast. Here again 21st 
dynasty practice is to be found adopted by the Guanches (figs. 1 and 4). 

The ritual of mummification together with the funeral customs of the Guanches, 
particularly the use of biers and burial in rock chambers, so much resemble Egyptian 
customs that one cannot believe that they arose spontaneously in the Canaries. The 
technique of the Torres Straits mummies,® demonstrates the like for that locality. 
~ Psychic unity” cannot account for the resemblance between the methods of 
the Egyptians, the Guanches and the Torres Straits islanders. Even had the 
custom of mummifying the dead occurred independently to all of them we cannot 

| Hooten, op. cit., pl. xii. 
2 Elliot Smith, Contribution to the Siudy of Mummification, pl. 3, fig. 1. The same figure is 


reproduced in the Journal of the Manchester Oriental Society, i, 1911, pl. ‘iii fig. 3. 
3 Op. cit. supra. 
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believe that these three widely separated peoples should decide to prepare their 
corpses by so difficult a method as flank incision for evisceration, removal of the brain, 
tying on of the nails, painting red of the inner wrappings and returning of the viscera 
to the body. Above all, Egyptians and Guanches made incisions in closely 





Fic. 13.—Guanche mummy cave at Teneriffe. From an eighteenth century engraving. 


corresponding places for the purpose of packing, and the Torres Straits islanders, 
who did not generally use packing, made incisions nevertheless and placed in the 
body cavity the pointed sticks which the Egyptians used to tunnel under the skin to 
make the necessary recesses for the padding. 

We are forced to conclude that not only was Egypt the inspiration of both, but 
that the particular methods of the 21st dynasty afford a very precise indication of 
the date at which the influence was imparted. 
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DISCUSSION ON EPILEPSY. 


Dr. ALDREN TURNER. 


ALTHOUGH recent work has thrown new light upon epilepsy the secret of the 
disease is not yet revealed. 

The essential feature of epilepsy is a disturbance of consciousness, occasional, 
sudden, swift and brief, which may or may not be accompanied by spasm or con- 
vulsion. Associated with this disturbance are certain psychical phenomena, such as 
dreamy states, a feeling of reminiscence, double consciousness, feelings of being 
somewhere else, or of something impending, visual hallucinations and so on, all such 
sensations being transient, in some cases preceding the fit, and at other times actually 
forming part of the attack itself. 

To these we might add certain twitchings of the muscles and myoclonic symptoms 
localized to a limb or segment of the body, precedent to some fits and not necessarily 
accompanied by loss of consciousness, while pyknolepsy and idiopathic narcolepsy 
may be withdrawn from this category. 

There has been a tendency during recent years to widen the conception of 
epilepsy, mainly from the psychological side and to regard as epileptic, states of 
disturbed consciousness of lénger duration and occasional occurrence, such as some 
fugues, somnambulism, and stupor states, temporary phases of mental confusion and 
sudden maniacal outbursts. Rows, in particular, has laid stress on this extension of 
the category, and has stated that epilepsy may now be regarded as the prototype of 
every functional mental illness. Whether this idea leads to a greater clearness 
regarding the nature of classical epilepsy—of which a fit is the outstanding and 
spectacular feature—or not, at all events it brings into line certain phases of disturbed 
consciousness attributable to emotional causes, and reveals the difficulty in dis- 
tinguishing clinically certain so-called “ hysterical” reactions from periodic mental or 
psychical states. 

It is now generally accepted that there is no single clinical entity to which the 
name epilepsy may be applied. There are, on the other hand, many epilepsies, and 
there is accumulating evidence that the epileptic type of fit reaction may result from 
mental as well as from physical causes. 

From a consideration of the main facts of epilepsy, three special groups may be 
distinguished : the organic, the toxi-infective (or metabolic), and the psychogenic, 
while the great residual mass of epilepsy may in the meanwhile be designated as 
~ epilepsy of unknown origin.”’ 


Epilepsy of Organic Origin. 


Any cerebral organic lesion may cause, as one of its symptoms, seizures having 
he features of an epileptic fit, but the type of case to which I now refer is that in 
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which generalized epileptic seizures occur over long periods of time—sometimes for 
several years—before symptoms indicative of the lesion make their appearance. 
These cases are not infrequently diagnosed and treated as epilepsy on account of the 
periodic recurrence of both the major and minor type of fit, the absence of any 
localizing signs, and the often definite arresting influence of the bromide salts. 

Such cases are more likely to occur in late adolescence or early adult life. In 
my series the average duration of the epilepsy before the obtrusion of general 
symptoms was about four years, although in one case the fits were those of an 
ordinary recurring epilepsy lasting for sixteen years, and cases have been recorded 
for longer periods. The frontal and temporo-sphenoidal lobes are the two regions of 
the brain in which tumours are most likely to produce generalized epileptic fits. 


Traumatic Epilepsy. 


The outstanding feature of this condition is the development of the disease after a 
latent period of several months, and sometimes of two or three years, following the 
trauma, and the absence of any definite or constant relation between the injured 
region of the brain and the method of onset of the major fit. The fits resemble those 
of ordinary epilepsy and all varieties may be observed, from a momentary “ absence ” 
lapse or vertigo to the fully developed major seizure. The disability runs a chronic 
course and in the majority of cases some degree of mental enfeeblement tends to 
supervene. 

The generally unsatisfactory outlook in traumatic epilepsy is probably due to the 
fact that the seizures are not attributable solely to the local effects of scarring or 
cicatricial adhesions about the cortex and subcortical tissues, but are evidences of an 
epilepsy in which, once it has been established, the local destructive lesions play only 
apart. Further, epilepsy develops only a relatively small percentage of cases (about 
5 per cent.) of penetrating wound of the head, an important observation which would 
lead to the conclusion that something other than tissue changes at the seat of injury 
is requisite for the production of a traumatic epilepsy. 


The Fit. 


Whatever may be the fundamental cause of the major epileptic fit, there has been 
much speculation as to the exact circumstances attending its initiation. There have 
been, however, some direct observations of the cortex during an epileptic fit. Foster 
Kennedy has described his observations of the brain during a general fit when 
the parietal cortex had been exposed in the performance of an operation. “The 
initial sign,” he says, “ was a sudden whitening of the cortex, which was no sooner 
remarked on than it was replaced by venous engorgement with protrusion of the brain 
beyond the level of the bone defect. This was coincident with the tonic stage of the 
attack and the period of general clonic convulsion.” 

But two questions naturally arise: (1) What is the cause of the vascular spasm ? 
(2) Are the vascular changes and the cortical anemia thus produced, the causes 
or the consequences of the epileptic movement ? 

If the vascular spasm and the cortical anemia are the initiators of the fit, what 
factors exist in certain persons to give rise to periodic, sudden and transitory attacks 
of this kind, often persisting throughout a lifetime? If these vascular phenomena 
can be established as the prime movers in the fit, is it not more likely, as some 
writers have suggested, that the inherent instability in epilepsy may be found in the 
sympathetic or vegetative nervous, rather than in the central nervous system ? 

Fraser and others have attempted to show that in consequence of a local cerebral 
lesion (which is visualized also in idiopathic epilepsy) a toxin is evolved, having the 
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features of the histamine group of poisons, which acts as an irritant upon the 
cerebral blood-vessels and leads to sudden, local and spreading anemia of the cerebral 
cortex. But, it may be asked again, what is the evidence of such a condition? 
Or what would explain a periodic, sudden and temporary toxemia arising 
unexpectedly in what is often seemingly good health ? 


Epilepsy of Metabolic Origin. 


A proposition has been put forward that all the phenomena of epilepsy may be 
explained by the presence of toxic agents circulating in the blood, acting upon the 
musculature of the cerebral blood-vessels, and leading to vaso-constriction and con- 
vulsions. These toxic substances, it is alleged, may be due to various. causes, such 
as defective carbohydrate metabolism in the small intestine (Cuneo), over-action of 
the adrenals in states of emotional distress, or the local breaking down of nervous 
tissue in cases of cerebral tumour, cerebral trauma and other organic disorders of 
the brain. 

J. S. Collier has given reasons in favour of the toxic metabolic theory of this 
disease, rather than any theory of cerebral instability or functional derangement. 
Undoubtedly some cases of epilepsy at the commencement of the illness, and 
some complications or developments during the disease are attributable to toxi- 
infective or metabolic agencies. Outbursts of serial epilepsy and the status 
epilepticus are of this character. 

A form of epilepsy may be associated with intestinal stasis and the resulting 
toxemia therefrom. Epilepsy following the exanthemata, otitis media and 
mastoid disease, and that associated with pregnancy, the puerperium and 
lactation, are examples. 

The relation between epilepsy and disturbance of endocrine glandular function is 
still uncertain ; a wholly unproven degree of importance has been attached to it by 
some writers. There is, however, evidence of a relation between pituitary tumours 
and epilepsy, and cases have been seen in which, judging from other evidence, the 
normal endocrine balance was probably impaired. In my experience, therapeutic 
measures based upon a presumption of endocrine deficiency, have proved entirely 
negative. 

Such are some of the clinical facts bearing upon a toxi-infective or metabolic 
group of epilepsies. But it has to be admitted that biochemical support of this is 
scarce, and unconvincing, 

Certain fairly consistent findings have been noted by some observers, but in most 
cases the changes in the blood seem to be directly due to the nervous and 
muscular disturbances consequent upon the fit. Theoretically, the cerebro-spinal fluid 
offers the best field for biochemical changes bearing upon this disease, but in practice 
its analysis has given almost consistently negative results. 

The position therefore, as regards a metabolic group of epilepsies, is that 
considerable clinical evidence exists in its favour, but that, so far, convincing 
biochemical evidence is lacking. 





Is there an Epilepsy of Psychogenic Origin? 


Emotional causes have come to be regarded as of great importance in patho- 
genesis, but it is only within recent years that mental exploration has revealed how 
emotion acts in the causation of mental illness, and the clinico-psychological study of 
epilepsy has revealed a group of epilepsies, or at least or epileptic reactions, which 
appear to be attributable to emotional influences. 
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In this connexion we are at once confronted with the difficulty of distinguishing 
the hysterical from the epileptic type of fit, and every practitioner knows how 
difficult it is to do this, especially when the attack is associated with an emotional 
or psychical cause. 

Again, the hysterical type of reaction may often merge into one having epileptic 
features ; and the conjunction of the hysterical and epileptic type of reaction may 
be observed at different times in the same person. 

Further, some persons are liable to attacks which cannot be classified either as 
hysteria or epilepsy. These attacks are in the main purely subjective, but in some 
cases, objective signs of a circulatory and vasomotor character are observed. On the 
subjective psychical side they may be characterized by a sense of fear, or appre- 
hension, and although consciousness is not abolished, the mental state may assume 
a dreamy attitude associated with a feeling of unreality. Such attacks are regarded 
as being upon the borderline of epilepsy and in the majority of cases are associated 
with emotional causes. 

Similarly on the psychiatric side it is practically impossible to distinguish—in 
certain stupors, fugues, and somnambulisms—the hysterical from the epileptic, and 
it is equally difficult to diagnose a sudden acute attack of mental confusion with 
violence—a so-called ‘equivalent’ from a temporary post-convulsive confusional 
outburst. 

Now the factor common to all these conditions is some disturbance or loss of 
consciousness, and in the view of Rows and Bond the study of the various types 
of epileptic attack has demonstrated that some emotional state, involving a 
disturbance of consciousness, and some reaction to express the emotion have been 
found in every instance. These writers think the evidence is so conclusive that 
they consider even major epilepsy to be mainly the result of a disturbance of con- 
sciousness produced through memories and the emotions associated with memories. 

But here again we are confronted by one of the great unsolved problems of all 
epilepsy. The question is whether even an intensified emotion, without any other 
associated factor, is sufficient to give rise to that dramatic crisis—the major 
epileptic fit, with its lightning-like onset, its profound loss of consciousness, its 
tonic-clonic convulsion, and its grave post-convulsive phase in which even life itself 
sometimes appears to be threatened. 

The whole subject of the epileptic fit as being the expression of an emotional 
state involving a disturbance of consciousness requires fuller examination. Some 
evidence brought forward in support of this view is based on the benefit which 
patients derive from psycho-therapy, but there is reason to believe that the 
psycho-analytic method of treatment of epilepsy has not had that beneficent effect 
which its advocates had anticipated. 

It seems to me that in this, as in all other forms of epilepsy, an additional factor 
has to be looked for and will most probably be found in a constitutional defect 
obtained through inheritance or acquired later on. 

The relation between emotional distress, hysteria and epilepsy has been 
summarized tersely by an anonymous writer in the Lancet, who says: “ Attacks 
of idiopathic epilepsy following on emotional strain and stress have been observed. 

“The student is compelled to recognize that certain patients exhibit seizures, 
clinically indistinguishable from ordinary epilepsy as reactions to situations of 
a purely psychical nature. In these patients, dream states, outbursts of temper, 
excitements and even maniacal attacks recur periodically immediately after an 
emotional experience. The emotional nature of the original experience is no criterion 
of hysteria. It will be seen how the horizon of epilepsy widens and what justification 
there is for the contention that a psychogenic basis for the epileptic fit should be 
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sought out, or at least should not be ignored, because the patient bites his tongue 
or is incontinent.” 


Epileptic Mentality. 


Pierce Clark defines the epileptic constitution as characterized by a “ personality 
defect. of egotism, morbid sensitiveness, hypochondriasis and poverty of ideas.”’ 
This is present from earliest childhood and may be studied in a detailed psycho- 
logical investigation of the life-history antecedent to the onset of the fits. When 
present in an outstanding degree, its possessor may develop into an established 
epileptic. 

The existence of the mental “make-up” in the potential epileptic has been 
criticized. In the first place such a mental endowment, when found, is not 
necessarily associated with epilepsy ; and, secondly, is this a correct description 
of the mentality as observed before the onset of epileptic seizures ? 

[ have investigated the temperamental qualities of a large number of young 
epileptics seen in private practice, and the results do not confirm what has been 
described as the “ epileptic personality.’ The absent-minded, the indifferent and 
the day-dreamer formed only a small number of the cases. Those who were 
described as passionate and difficult to manage were about equal in number to those 
whose mentality was bright, intelligent and often precocious. The self-satisfied, 
selfish and self-opinionated formed quite a small group. On the other hand, 
the outstanding feature was that which may be described as nervous, anxious- 
minded and easily worried. These young persons were often highly emotional 
and were described by relatives as “neurotic,” and sometimes “ hysterical.” 
A small number were reticent, studious and reserved. Such types indeed, might be 
found amongst a similar number of young persons in any school. 

An increasing knowledge of the psychology of epileptics convinces me of the 
great part played by anxiety, apprehension and fear in the development of their 
mental outlook. The uncertainty as to when or where a fit may come on breeds 
anxiety and apprehension. Some seizures, more especially of the petit mal variety, 
are accompanied by an intense sense of fear, which may even actuate the patient’s 
conduct after an attack. The disease has so many features of an alarming kind, 
that, as it progresses, an increasing degree of anxiety fills the mind of the patient 
and determines his behaviour. 

All writers on epilepsy are agreed as to the mental enfeeblement, sometimes 
amounting to dementia, which may develop in the chronic epileptic and there is a 
general consensus of opinion that this mental crippling results from the repetition 
of seizures over long periods of time. 

Further, I would submit that the acquired nature of the epileptic mentality in 
inany cases receives confirmation, if or when an opportunity is offered of observing 
an arrest of seizures, even after the disease has lasted for many years. In a few 
striking cases of arrest of fits by aid of luminal therapy, I was able to observe the 
passing away, after years of illness, of the anxieties and difficulties of the epileptic 
existence, the re-establishment of self-confidence and a return to a more normal 
social life. 

Epilepsy of Unknown Origin. 


After cases have been referred to one or other of the groups already mentioned, a 
great mass of undefined epilepsy still remains. To this mass the term “ epilepsy of 
unknown origin’ may tentatively be applied, and owing to the large numbers of such 
cases, a social problem of some magnitude is attached. 

In many young persons the onset of the first fit is so often, as it were, ‘a bolt 
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fromlthe blue,” that astonishment is expressed at its occurrence in conditions of good 
physical health. According to the psycho-analytic school this occurrence may be 
explained on the view that the fit is the expression of some unconscious need, craving 
or conflict. Although it is conceivable that circumstances of this character ma, 
precipitate an epileptic reaction in certain peculiarly constituted individuals—those 
possessing what has been described as the “epileptic personality ’’—it is impossible 
in the present state of our knowledge to accept such a view as applicable to more than 
a limited group, what may be described as a “ temperamental group ”’ of epileptics. 

There is a type of epilepsy characterized by the occurrence of a few fits temporarily 
at some period of life, or at such wide intervals as to make it hazardous to connect 
them. The question arises here whether such cases as these should be regarded as 
epilepsy, or merely as reactions of an epileptic kind consequent upon some temporary 
and non-recurring cause, and it is just possible that with present knowledge, they 
may be included within the psychogenic group, or may have been explainable by « 
temporary metabolic upset. 

Another group of much interest is that in which a few “ faints ’’ having the 
features of petit mal may occur during puberty or early adolescence, and no recurrence 
takes place until the advent of arterio-sclerosis in late life determines the onset of thie 
major type of fit. 

In striking contradistinction to these varieties of epilepsy is that group in which 
the disease, arising in later childhood or at puberty, develops rapidly ; the fits increase 
in frequency and severity, mental enfeeblement ensues and in a few years the patient's 
condition is reduced to that of an epileptic dement. The explanation of this type of 
case is probably to be found in structural changes in both the nervous and neuroglial 
elements of the brain, secondary to the frequent recurrences of severe major fits. 
These structural changes may be found post mortem in all diseases in which 
convulsive seizures have been a feature during life. 


Inheritance. 


A few words may be said about inheritance in epilepsy, as there has been a ten- 
dency during recent years to comment adversely upon and to under-estimate the 
importance of the hereditary element in this group of illness. It is impossible to 
survey the family history of any large number of epileptics without obtaining direct 
evidence of epilepsy in quite a substantial percentage of the cases. 

Recent figures of my own, from 250 cases seen in private practice, show a 
percentage of 32 having a family inheritance of epilepsy. In a previous series of 890 
epileptics, 87 per cent. had a family predisposition to this disease. Russell Brain 
has recorded his observations and inquiries into this subject in 200 hospital cases ; he 
found that 28 per cent. had a family history of epilepsy. Of eighty patients in my 
recent series having a family history of epilepsy, 33 per cent. had an epileptic parent, 
and a further 9 per cent. had an epileptic grandparent; epilepsy in parents or grand- 
parents therefore was noted in nearly half the cases. 

From the above facts it is difficult to dispute the existence of a family pre- 
disposition to epilepsy in a certain number of epileptics—approximately about 33 per 
cent. of all cases. Indeed, I would go further and admit what may be entitled a 
“familial group” of epilepsy—a group in which the disease may be traced through 
several generations. 

Although we accept the existence of a hereditary predisposition in some 33 pei 
cent. of all the cases of epilepsy, the cause of this disability has still to be ascer- 
tained in the remaining 67 per cent. This large group, in which no traceable 
heredity is found, forms indeed the common group encountered in ordinary practice. 
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Myerson has contended that epilepsy is an affair of the individual and not of the 
stock and that it represents injury, perhaps to a germ-plasm, whether that injury 
be pre- or post-natal. His contention is that there is a constitutional factor in these 
cases, which may arise de novo from intra-uterine life onwards. Alcoholism in 
the parents, causing injury to the germ-plasm, may account for a small number. 

In other instances evidence may be available, although difficult to obtain, of the 
existence of a dyscrasia, an infective disorder, an intoxication or even a local disease 
in the germ-forming organs, or in the mother during the period of intra-uterine life of 
the child. 

Here we are brought face to face with another of the unsolved problems of 
epilepsy. 

What is the cause of epilepsy in so large a percentage of cases without traceable 
heredity and without evidence of organic, metabolic or psychogenic foundation ? 
What is the evidence, if any, of injury to the germ-plasm? Are there any means by 
which neural or vasomotor deficiency or instability may be detected, except by 
inference, after epilepsy has declared itself ? 

These are questions to which it is difficult to supply an answer. It is, however, 
sufficiently apparent that a large number of human beings have some defect, obtained 
either through heredity or acquired during or after intra-uterine life, whereby the 
organism reacts harmfully to certain endogenous conditions, to cerebral trauma, to 
stress or strain, to infections and to emotional causes. 


Dr. RussELL BRAIN. 


| propose to describe the results of certain biochemical investigations of epilepsy 
made at the London Hospital. The idea that the metabolic abnormalities are an 
important factor in the zxtiology of the epileptic convulsion is an old one, but hitherto 
investigations undertaken from this point of view have had, on the whole, negative 
results. This, however, has not prevented the erection of numerous hypotheses on 
somewhat frail foundations. 

(1) The Alkalosis Theory of Bigwood.—Bigwood [1], [2] has put forward the view 
that epileptics suffer fromm an alkalosis before the attack, that this alkalosis leads to a 
reduction of the concentration of calcium in the blood, and that this is the proximate 
cause of the convulsion. Marrack and Thacker [8] have investigated the hydrogen-ion 
concentration of the blood in thirty-four epileptics and found it to lie within the 
normal range even in patients having frequent fits. They conclude that “a high 
plasma pH cannot be considered to play an essential part in producing fits.” Further, 
Marrack and Thacker [9) have investigated the state of calcium in body fluids and 
have shown that the chronic slight alkalosis described by Bigwood, even if. it 
occurred, would not lead to a reduction in the calcium-ion concentration in the 
plasma. They therefore conclude that “ epilepsy is not caused by a reduction in the 
calcium-ion concentration in body fluids.” 

(2) The Ammonia Dysregulation Theory of Bisgaard, Norviy and Larsen.—Bisgaard, 
Norvig and Larsen [3], |4], [10], [11] claim to have founda great increase of 
ammonia in the blood of epileptics before the onset of a fit. This they attribute to 
an abnormality in the excretion of ammonia in those patients, which they call ammonia 
dysregulation, and Bisgaard [3] goes further and attributes the ammonia 
dysregulation to parathyroid insufficiency. 

Luck, Thacker and Marrack [7] have investigated the blood ammonia in 
epileptics. They conclude that a high blood ammonia may occur at times in 
epileptic patients, but not necessarily before fits. From the fact that a high blood 
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ammonia is found regularly in epileptics during starvation, although they are then 
more than usually free from fits, they conclude that it is impossible to regard high 
blood ammonia as the cause of the fits. Marrack and Thacker [8] have also been 
unable to find any evidence of abnormal ammonia excretion in epileptics. 

These investigations of Marrack and his fellow workers have been valuable in 
exposing the flimsiness of the facts on which the theories of Bigwood and Bisgaard 
have been based; and we may say with confidence that there is no evidence that 
epilepsy is to be attributed to abnormalities in the pH of the plasma, in the 
concentration of calcium-ion in the body fluids, or in the excretion of ammonia. 

For the sake of completeness, I add some negative biochemical findings by other 
observers. Lennox [6] has examined the non-protein nitrogen, urea nitrogen, 
amino-acid nitrogen, uric acid, creatinin, sugar, and alkali reserve in the blood of 
epileptics, and found them normal. Hamilton [5] has examined and found normal 
the concentration of chloride, bicarbonate, inorganic phosphorus, total fixed base, 
and calcium in both serum and cerebro-spinal fluid of epileptics. Hitherto, then, 
no metabolic abnormality in epileptics has been conclusively proved or been 
generally accepted. 

I come now to the results of an investigation of the blood cholesterol in epileptics 
which is still being carried out at the London Hospital by Dr. H. D. Kay, Dr. S. G. 
Robinson and myself. In view of the barrenness of the search for evidence of a 
disturbance of the general metabolism in epilepsy, we resolved to look for indications 
of a specific disturbance of neural metabolism in this disease. We selected the 
blood cholesterol for examination, partly because of the obvious importance of 
cholesterol as a constituent of the neurone (it constitutes, according to Ham- 
merstein, about one-eighth of the solids of the brain by weight), partly because there 
seemed to be certain indications that a relation might exist between cholesterol 
metabolism and epilepsy. Thus the relation betweer menstruation and the occurrence 
of fits in epileptic women is well known. Ruth Okey [12] states that a rather abrupt 
fall in the blood cholesterol occurs in women during the days preceding the menstrual 
period, the level sometimes reaching less than fifty per cent. of the normal at the time 
of onset of the period. This fall she attributes to the formation of the corpus luteum. 
Tt is notable also that pregnancy, starvation and high fat feeding, which have been 
found to lead to a diminution of fits in epilepsy, are all associated with a rise in the 
level of the blood cholesterol. Finally, Popéa and Vicol [13] state that they have 
found a fall in the level of the blood cholesterol in epileptics during the attacks. 
This they believe to be a result and not a cause of the attack. 

All these considerations led us to investigate the behaviour of the blood cholesterol 
in epilepsy. The method of estimation employed has been a colorimetric one, Guy 
Sackett’s modification of Bloor’s method. 

We first determined the level of the blood cholesterol in a large group of epileptics, 
the blood being taken without special relation to a fit, and we compared the average 
results with those yielded by a group of normals of the same class. The result is 
shown in Table I. 


TABLE I. 
MALES FRMALES 
Class No. Whole blood Plasma No. Whole blood Plasma 
Normals 60 39 eve 172 ite 163 eee 32 owe 175 oss 172 
Epileptics... 43 nn 165 ane 153 one 59 _ 165 a 153 


It will be seen that the figures for epileptics are all somewhat lower than those 
for normals. 
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Table II shows the maximal and minimal findings in normals and epileptics. 
TABLE II. 
Maximal Findings. 
Cuass MALes FEMALES 
Whole blood Plasma Whole blood Plasma 
Normals . 222 ia 212 a 243 son 217 
Epileptics ~ 198 oe 185 — 219 ee 203 
Minimal Findings. 
CLass MALES FEMALES 
Whole blood Plasma Whole blood Plasina 
Normals 2 157 ae 142 ee 152 tes 133 
Epileptics ie 100 eek 85 - 100 ca 95 


Next we distributed the epileptics into two groups; those from whom the blood 
was taken within twenty-four hours after a fit and those in whom a longer interval 
had elapsed. The averages yielded by the two groups and the normals are shown in 
Table III. 


TABLE III. 
Class No. Whole blood Plasma 
Normal ... se ron sel a 71 wit 175 — 167 
Epileptics within 24 hours of a fit ... ree 53 Re 150 - 135 
Epileptics more than 24 hours aftera fit ... 89 “Es 165 7 156 


It will be seen that the average figure for epileptics within twenty-four hours of a 
fit is about 15 per cent. lower in the whole blood and nearly 20 per cent. lower in the 
plasma than in normals. Whereas in epileptics more than twenty-four hours after a 
tit the difference is much less marked. It appears then that there exists some rela- 
tionship between a reduction in the level of the blood cholesterol and the attack. 

The next question which arose was whether, as Popéa and Vicol maintain, the 
reduction in the level of the blood cholesterol was the result of the fit. To answer 
this it was necessary to obtain information as to the behaviour of the blood cholesterol 
before the attack. This was by no means easy, but owing to Dr. Robinson’s patience 
we have now observations on the behaviour of the blood cholesterol both before and 
after the attack in seven instances. In all of these a fall in the blood cholesterol 
occurred before the attack, and in three instances (two patients) in which we were 
fortunate enough to obtain records of the blood cholesterol for several hours before the 
attack, we found that the attack was preceded by a prolonged fall in the level of the 
blood cholesterol. (Charts shown.) 

We can thus assert with confidence that the reduction in the blood cholesterol in 
epileptics is not the result of the attacks. What is the relationship between the 
phenomena we are not at present in a position to say. In working with the blood 
cholesterol in epilepsy we are dealing with the pathology of a substance of which the 
physiology is largely unknown. Our investigation is continuing, and we hope it will 
throw further light on the matter. In conclusion, we should like to express our 
indebtedness to Dr. Langdon-Down and Dr. Tylor Fox for their kindness in allowing 
us to examine their patients. 

The expenses of the investigation have been in part defrayed by a grant from the 
Medical Research Council. 
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Dr. G. A. SUTHERLAND 


said that difficulty might arise in diagnosing attacks due to epilepsy from 
similar attacks due to cardiac disturbance. This disturbance took the form of 
tachycardia or bradycardia. In paroxysmal tachycardia and auricular flutter attacks 
of syncope and convulsive movements might occur. In heart block with prolonged 
standstill of the ventricles the same results might happen. If examination were 
carefully made for these disturbances of the cardiac rhythm in connexion with 
supposed attacks of epilepsy, and more especially of petit mal, a mistaken diagnosis 
might sometimes be avoided. 


Dr. GEORGE RIDDOCH 


said that during the past two years investigation into this subject had been going on 
at the London Hospital. Many questions about the disorder remained unsolved, 
notably the large question of the etiology, as well as the mechanism by which the 
seizure and the loss of consciousness were produced. Dr. Russell Brain had 
investigated 200 people (unselected) of the hospital class and had found that there 
was a hereditary history in 28 per cent.; but taking into consideration the difficulty 
of getting accurate family histories, and the likelihood that small attacks of petit mal 
occurred without any significance having been attributed to them, he (the speaker) 
thought that 28 per cent. was below the actual figure. Convulsions in infancy 
were about twice as frequent in families with a hereditary history of epilepsy as in 
those without such a history. Insanity had not been found to be more common in 
epileptics than in non-epileptics, but in epileptic families there was a greater 
proportion of epileptics amongst the first-born members than among those born later. 
In the late war only 5 per cent. of soldiers who had sustained head injuries were 
said to have had epilepsy, but this figure was probably on the low side, because 
petit mal attacks had passed unrecognized. In the investigations at the London 
Hospital a proportion of the patients subject to epileptic attacks had shown 
definite improvement on being allowed nothing but water for a fortnight; the fits 
either ceased within forty-eight hours of the beginning of starvation, or their 
frequency was greatly diminished, and the benefit continued for some time after food 
was resumed. He did not advocate this course as a therapeutic measure; the test 
had been made in view of claims which had been made. In referring to 
experiments which had been done with the object of securing a good experimental 
convulsant with which results could be checked and repeated at will, he (the 
speaker) said that cocaine gave better results than insulin. A 1 per cent. solution 
of cocaine injected into the marginal vein of the ear of the rabbit produced seizures 
in every way comparable with those in the human epileptic; the animals were 
unconscious and many of them had incontinence and a post-convulsive period of 
excitement. Cocaine gave a different result in cats. Thujone gave definite results, 
and work with this drug was being continued. The intravenous injection of bromide 
had also been tried in increasing concentration. With it the seizures had gradually 
diminished in severity and had finally been eliminated altogether. 
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Dr. S. A. KINNIER WILSON 


pointed out that epilepsy was not a disease entity but purely a symptom ; recurrent 
fits accompanied many morbid processes such as cerebral tumour, neuro-syphilis, 
arterio-sclerosis, and many toxic and inflammatory conditions. Epileptic symptoms 
were not themselves a sign of disease. Convulsions could be brought about 
experimentally in animals which were anatomically and physiologically normal. 
Many movements in fits were purposive in character, though they were outside 
volitional control. There were cases in which not more than one or two fits occurred, 
and those fits therefore could not be looked upon as manifestations of disease. A fit 
was the discharge, the setting free, of accumulated nervous energy in healthy neuro- 
mechanisms. Some fits were clearly cortical; some were caused at an obviously 
lower level, pontine or spinal; and he did not see why there should not be visceral 
fits. The profession remained in ignorance, however, of the circumstances under 
which accumulated nervous energy was discharged, and this was the crux of the 
problem. 


Dr. T. GRAINGER STEWART 


said that probably all Members of the Section in their practice saw cases which fell into 
certain groups, cases in which the association of the attack with certain physical 
changes was constant. In seeking for the cause of epilepsy he thought it unwise to 
regard the disorder as a disease; it was a manifestation of something which was 
abnormal. He advocated the collection and investigation of cases whose clinical 
features and physical changes were demonstrably similar. During attacks some 
patients, for instance, developed sweat with a very pungent smell. One case was that 
of a young woman, a teacher, who had been exposed to air-raids, which might be 
considered a psychical cause; she had never previously had epilepsy. Before a fit 
she had most offensive sweat, and after the attack had developed, instead of being 
fresh-complexioned, her skin became greasy, sallow, and blotchy, and was overspread 
with a layer of perspiration. Her pulse-rate which had previously been normal, 
became 58. All the cases he (the speaker) had had in this category recovered on 
being treated with belladonna. None had had a recurrence during three years, and 
the longest time it was necessary to treat with belladonna was six weeks. He 
held the view very definitely that not only one cause was at work in epilepsy, 
but that there was an infinite variety of causes, acting in persons otherwise 
normal and healthy. 


Dr. ALDREN TURNER 


(in reply) remarked that his chief submissions had not been seriously questioned. 
With reference to Dr. Sutherland’s observations, in addition to arrest of ventricular 
action at the outset of a fit, a fall of blood-pressure had also been noted. Some 
authorities were inclined to attribute the convulsive seizure to arrest of cerebral 
circulation, but he was very sceptical as to that, and looked upon the arrest of the 
circulation as a consequence of the seizure. He felt that little light had so far been 
thrown on the problem by the laboratory researches into the biochemistry of epilepsy. 
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The charts shown by Dr. Russell Brain were very interesting, but in some of the 
patients concerned there was a definite fall in the cholesterol content without any 
fit having followed. And he felt a difficulty in regard to the attempt to harmonize 
experimental induction of convulsions in animals with what happened in the buman 
epileptic patient. The important point was whether in those animals anything like 
an attack of petit mal was produced, as that was the important manifestation of 
epilepsy, though admittedly grand mal was more spectacular. 
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Sarcoma with Fibromyomata of Uterus. 
Shown by 8S. Gorpon LUKER, F.R.C.S. 


THIS specimen was removed from a married woman, aged 53,.-who had had 
two children. The menopause took place in 1926. Previously to this the periods 
had been regular, every twenty-eight days, and had been excessive, lasting seven 
days. For the last nine months the patient had suffered from irregular uterine 
hemorrhage and offensive discharge. The bleeding was intermittent, lasting for 
about three days with intervals of freedom for about fourteen days. There had been 
one flooding three weeks previously. Between the attacks of bleeding there was a 
continuous discharge, occasionally offensive. The patient was very stout, and 
bimanual and vaginal examination were correspondingly difficult. 

There was a hard, irregular uterine tumour rising out of the pelvis to about 
three inches above the symphysis pubis; the cervix was atrophic; there was 
bleeding on examination and the discharge was offensive. Otherwise, the tumour had 
the characteristics of a uterine fibroid. Operation was performed on July 25, 1926, 
under spinal anesthesia. The whole uterus and appendages were removed. 

The specimen, which has been bisected, shows the uterus to be 5 in. long and 34 in. 
wide. Macroscopically, there appear to be multiple uterine fibroids of various sizes 
and shapes, the largest being 34 in. in diameter; this fibroid in its upper pole 
chows an area of soft villous growth, about an inch in diameter, invading the 
capsule. A section taken through this part of the tumour shows a leiomyosarcoma 
invading the capsule. Another section has been taken through a seedling in 
the uterine wall showing it to be a fibromyoma. 

The other sections from other tumours give the appearance of a cellular but not 
malignant leio-myoma. 

The reports on the sections were made by Professor Turnbull, Pathological 
Institute, London Lospital. 


Leio-myosarcoma arising in a Fibromyoma. 
Shown by S. Gorpon LukKeEr, F.R.C.S. 


THIS specimen was removed from a single woman aged 40, who complained of 
seven months’ backache and three months’ menorrhagia, the periods lasting up to a 
fortnight. For five weeks before admission the loss had lasted continuously, 
vith pain at intervals. The diagnosis was that of uterine fibroids and the operation 

subtotal hysterectomy was performed in December, 1926. The ovaries were 
preserved. 

The specimen shows a uterine tumour 44 in. long and 3 in. wide, consisting of a 
small fibroid in the anterior uterine wall, and a larger fibroid, 3 in. in circumferences, 
growing from the posterior uterine wall. The tumours were both encapsuled. 

The lower part of the larger tumour has the macroscopic appearance of a 


Ap—OB 1 [February 15, 1927. 








868 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





22 Luker: Leto-myosarcoma ina Fibromyoma ; Ovarian Pregnancy 


fibromyoma. The upper part of the tumour shows a small area in which there is an 
absence of the characteristic structure, with a patchy, hyaline, pearly-yellow and 
hemorrhagic appearance. This patch seems to be invading the capsule at one spot. 

A section taken through this area shows the tissue to be of the nature of a 
leiomyosarcoma invading the capsule of the tumour, which appears to be a tibromyoma. 


An Early Case of Ovarian Pregnancy. 
Shown by S. Gorpon LukeEr, F.R.C.S. 


THE specimen consists of an ovary, enlarged, and containing in its centre an 
early ovum. The histery of the case is as follows :— 

The patient, Mrs. C., was a 2-para, aged 35, her youngest child being seventeen 
months old. She had not had a miscarriage. On November 27, 1926, seven weeks 
after the last menstrual period, she had a sudden attack of acute pain in the lower 
abdomen. She was laid on the floor and looked pale and ill. The pain was felt in 
both groins but was not localized; it lasted one and a half hours and then 





disappeared, leaving some tenderness in the lower abdomen. The patient caMed in 
her general practitioner, Dr. Cliff Hodges, of Godalming, who found the uterus 
enlarged but no other abnormal physical signs in the pelvis. There was some return 
of the pain at 5 p.m. on the same day, which soon passed off. At & p.m. the 
temperature was 99° F., and the pulse 100. The question of operating was discussed 
but decided against. The patient stayed in bed one week; the temperature rose to 
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99 F. for three nights, and afterwards remained normal. There was no return 
of the pain. 

After a week the patient was allowed up. There was no pain and no change of 
physical signs in the pelvis. 

On December 8, after walking about, a pink-yellow discharge commenced. The 
patient was examined by Dr. Atkins, of Weybridge, who reported finding an enlarge- 
ment of the uterus only. The patient returned home and the discharge gradually 
increased in amount, turning to a bright red loss on December 15. I was called in 
to see the patient on December 17 because of the free loss, and decided to explore 
the uterus, acting on the working diagnosis of miscarriage, with severe hamorrhage. 
On examination under the anesthetic, there was found to be a very small 
swelling on the right side of the pelvis which felt like an enlarged ovary. On 
exploring the uterus I found a considerable amount of tissue which suggested a 
six to eight weeks’ miscarriage. As I did not see the foetus, however, I took back 
a portion of the uterine contents for section. 

On December 23, I received the section of the uterine contents, which showed 
the picture of a decidual cast. I therefore advised laparotomy. On December 24 
laparotomy was performed, and the specimen here shown was removed at the 
operation. The enlarged right ovary was quite free from the healthy right tube; 
it had light contact adhesions to the right wall of the pelvis, and the tip of the 
appendix was touching it. Otherwise it was quite free and there was no exudation 
of blood on its surface or into the peritoneal cavity. 

The ovary measured 5-5 by 5:0 by 2-5 cm.; almost in its centre the amniotic 
cavity was seen, size 2-5 by 1:5 cm., containing a foetus, size 0-6 cm.; the 
amniotic cavity and foetus lie deep in the ovarian substance. The tube is absolutely 
distinct from the ovary; there can be no doubt this is a true specimen of ovarian 
pregnancy. 

The microscopic section shows a gestation sac and corpus luteum in the ovary. 


Case of Patent Wolffian Duct. 
By A.LicE BLoomFrietp, F.R.C.S. 


THE patient, who was between the ages of 45-50, came to me complaining of 
irritation of the vulva, and, she thought, hematuria on one occasion. The urine on 
examination contained no abnormal elements, and cystoscopic examination revealed 
a normal bladder. There was no vaginal discharge. 

The examination of the vulva was interesting. It was of the normal parous type. 
On the right side, between the vagina and the urethra, was a small depression, 
surrounded by a slightly raised border, which was detached at one point to form a 
loose, ring-like structure. On the left side, in the same relative position, there was a 
similar depression. On a probe being inserted, it was found to pass in an upward 
direction to the left fo. some 3 to 4 in., and could be felt lying antero-laterally in the 
vaginal wall. 

X-ray plates were taken (with the patient lying on her back) (1) with a probe in the 
duct and a sound in the vagina; (2) after the injection of the duct with an opaque 
substance (lipiodol) through a soft catheter left in situ, in order to show (a) the 
length and direction of the duct and (b) the possibility of there being dilatations of its 
lumen. 

I consider the case to be one of a patent Wolffian duct. 
Cases of patent Gartner’s duct are not very common and have been described :— 
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(1) As the cause of an occasional profuse, watery, vulval discharge of neither 
urethral nor vaginal origin, as described by Milton [1], and also by Skene [2], in 
whose case the patent duct opened into the lower part of the urethra. 

(2) As the origin of some vaginal cysts and of Gartner’s cysts. Vaginal cysts, 
arising it is thought from isolated patent segments of the duct of Gartner, are fairly 
common, while Gartner cysts, occurring between the layers of the broad ligament, 
may arise either as parovarian cysts from remnants of Wolffian tubules, or less 








Patent Wolffian duct injected with lipiodol through soft catheter in situ. (a) Catheter injected 
with lipiodol in patent duct. (b) Escape of lipiodol in possible dilatation. 


frequently as cysts occurring in the base of the broad ligament and having their 
origin in a more or less patent Wolffian duct. The latter have been described as 
extending from the base of the broad ligament to the vagina, where they may appear 
as vaginal cysts (Veit’s case, as quoted by Young [3]), or may simply open on the 
vulva or vagina, the communication between the cyst and the exterior being by a 
more or less narrowed portion of the patent duct, as described by Amand Routh [4]. 
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. Cyst occupying the Utero-vesical Space. 
: By ALicE BLOOMFIELD, F.R.C.S. 
, 
S PATIENT, a single woman of 35, had been suffering from digestive troubles and 


discomfort in the abdomen for some months. The menstrual periods had been normal, 
there was no disturbance of micturition, but rather a profuse vaginal discharge. 

She had noticed an abdominal swelling for about two months, and thought that 
on a previous occasion a similar but smaller abdominal swelling had.been present 
and that, after a sensation of ‘ bursting inside,” the swelling had disappeared. 

A rather severe attack of abdominal pain, associated with vomiting, had occurred 
three days previously, and the temperature on the following day had risen to 101° F. 
The bowels had acted normally with an aperient, and the vomiting had not been 
repeated. 

At the time of examination the face was flushed, the temperature was 99° F. 
approximately, and the abdominal pain persisted. The abdomen moved poorly on 
respiration, and an apparently median swelling about the size of a sixteen weeks’ 
pregnancy was present arising from the pelvis. It was elastic, tense, cystic, smooth, 
and very tender, with some rigidity of the recti over it. During gentle palpation 
the swelling suddenly disappeared from beneath the hands; the tenderness, however, 
persisted, and a few minutes later the patient complained of acute pain in both 
shoulders, and obviously suffered from shock. A vaginal examination was made. 
The uterus was small and anteverted, the cervix soft, the lateral fornices were 
clear, but through the anterior fornix a slight degree of thickening could be felt. 

A diagnosis of the rupture of an ovarian cyst with a twisted pedicle was made, 
and operation took place some five hours later. A catheter passed ten minutes 
before operation drew off 3iij of normal urine. 

When the abdomen was opened, the peritoneal cavity was seen to be flooded with 
a blood-stained serous fluid, and the cyst appeared to be adherent to the anterior 
abdominal wall in the lower part of the incision, in much the same way as the 
distended bladder comes into apposition with the anterior abdominal wall. The uterus, 
tubes, ete., were normal, and the cyst was found to lie beneath the peritoneum of the 
anterior wall of the utero-vesical pouch, and to extend to the right pelvic wall. The 
round ligament was in contact with its posterior aspect, and anteriorly it extended on 
to the back of the symphysis pubis, passing the middle line on the left by some 2 to 
3 in. The bladder, demonstrated by inserting a sound, lay anteriorly and to the left. 
A large irregular rupture was present on the fundus of the cyst, and through this its 
interior was seen to be fairly smooth. Its walls were thick and friable. 

Owing to the patient’s poor general condition, it was decided not to proceed with 
the dissection of the cyst, and, after marsupializing it to the abdominal wall and 
packing it with gauze, the abdominal wound was closed in layers, leaving exit for a 
small drain in the pouch of Douglas. 

Ten days later a cystoscopic examination was made and nothing abnormal was 
detected. The abdomen was reopened, and the cyst dissected out more or less 
~ piecemeal,” after division of the peritoneum over it, i.e., the anterior peritoneum 
of the utero-vesical pouch. Particular difficulty was experienced at its right lateral 
wall, where it came into close relation with the external iliac vessels, and at its base, 
below which an abnormal vessel could be felt to pass to the bladder wall. The 
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bladder was in very close contact with its antero-median wall. The space left by 
dissection was drained, and the peritoneum replaced over it. ; 
Convalescence was uneventful. 5 
The fluid showed no uric acid or urea to the ordinary tests. 
Pathological Report.—Sections consist of fibrous and fatty tissue, the former 
being myxomatous in places ; there is no epithelial lining. 


I consider the case to be one of urachal cyst, and find it of particular interest on 
account of the acute symptoms produced by rupture, in the absence of infected 
contents, and the possibility of repeated rupture. 

The accompanying diagram is an attempt to show the relations of the cyst in sztw. 








Diagram of pelvic organs in situ. (a) Bladder (empty). (6) Cyst. (c) Uterine tube, etc. 


A Joint Meeting of the Section with the Medico-Lega! Society was held at the 
Society’s House, 1, Wimpole Street, on January 21, 1927, Dr. ARCHIBALD DonaALD, 
President of the Section, in the chair. A full report of the addresses and subsequent 
discussion was published in the Lancet, 1927, (i), 230-233. 
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The Bacteriology of Dental Caries. 
By Ian H. Macrean, M.B., Ch.B. 


From the Laboratories of the Institute of Pathology and Research, 
St. Mary’s Hospital.) 


INTRODUCTION. 


ALTHOUGH there may be many contributing causes of dental caries, it is my 
intention to deal only with the bacteriological factor in this paper. The chemico- 
parasitic theory of Miller [1] brought forward in 1890, is still the «most feasible. 
Consequently, since Miller’s day most investigators have looked for some agent pro- 
ducing decalcification of enamel by means of carbohydrate fermentation. Later, 
Goadby |2} (1903), using cultural as well as morphological methods in his investi- 
gation, concluded that there was no specific cause of dental caries, and that it was due 
to the combined action of many of the common organisms of the mouth. He 
divided the organisms found in the carious cavity into the acid-producers and the 
dentine-liquefiers. 

Howe and Hatch [3] (1917) were the first to put forward the specific claims of 
any one organism as the cause of the disease, and they showed that Bacillus 
acidophilus could be demonstrated with fair regularity in the cavities of carious 
teeth. McIntosh, James, and Lazarus-Barlow [4] (1922) confirmed Howe and 
Hatch, and described two strains of this organism which they called Bacillus 
acidophilus odontolyticus Types 1 and 2. They were the first to produce decalci- 
fication of the enamel and penetration of the dentine by any one organism, and they 
were also able to show that Bacillus acidophilus could be isolated in pure culture from 
the healthy dentine of natural caries. 

On the other hand Clarke [5] (1924) stated that by his own technique he was 
unable to obtain positive cultures of Bacillus acidophilus from the dentine of carious 
teeth except in those eases where the cultures were taken from very shallow cavities, 
and where there was likely to be contamination from the material present on the out- 
side of the tooth, or the more superficial layers of the cavity. He reported the 
discovery of a small pleomorphic organism which he called Streptococcus mutans, 
because it is a chained coccus in a plain broth medium, and a coccobacillus on glucose 
aga and in acid broth. He, like McIntosh, was able to produce “ artificial caries in 
vitro” with his own organism. 

Later Bunting and Palmerlee [6] (1925), Bunting, Nickerson and Hard [7] 
(1926) claimed to have confirmed the work of McIntosh, James, and Lazarus-Barlow, 
and concluded that Bacillus acidophilus is the cause of dental caries. But as Bunting 
and his co-workers are evidently unable to distinguish between Bacillus acidophilus 
and Streptococcus mutans, they have merely caused confusion instead of throwing light 
on the disease. I think it is apparent from their papers that they have never, 
knowingly, handled a Streptococcus mutans, because they classify these separate and 
distinct organisms as one—Bacillus acidophilus odontolyticus. Bunting produced 
experimental caries in man by fitting gold caps containing cultures of Bacillus 
acidophilus on non-carious teeth, but whether this result is due to the Bacillus acido- 
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philus culture in the cap, or whether a similar result could be obtained by othe) 
cultures so encapsuled, I am not in a position to say. The only one of his sections 
which showed any degree of enamel erosion was that of a pulpless tooth which for 
the purpose of the experiment may be taken as a dead tooth, so that he was reall) 
only repeating the in vitro experiments of McIntosh in the mouth instead of in a test 
tube. In a healthy tooth, which he calls an immune tooth, he was able to produce 
only the merest trace of enamel erosion after five months’ contact- with the culture. 
As there was no control to the experiment, it is not safe to draw any definite 
conclusions from it. No sections are shown of any of the other normal teeth 
which he says showed “commencing caries.” In order to claim the production of 
experimental caries, ground sections are not sufficient evidence of a positive result, 
and one would prefer additional evidence of decalcified sections. This is always 
possible in natural caries. Also in experimental caries one ought to be able to culture 
and identify thé organism used in the experiment by dentine culture. 

Bacillus acidophilus and Streptococcus mutans are the only organisms which have 
been isolated in pure culture from the dentine of carious teeth. Moreover both 
organisms in fluid culture medium are able to produce acid rapidly, therefore there is 
nothing which would show that one or other of these organisms is the specific 
bacterial cause of dental caries. My object, then, is to establish first that Streptococcus 
mutans and Bacillus acidophilus are separate and distinct organisms, and secondly to 
compare the two organisms as potential agents in the production of the disease of 
dental caries. 


THE COMPARATIVE BACTERIOLOGY OF BACILLOS ACIDOPHILUS AND 
STREPTOCOCCUS MUTANS. 


Both organisms, being pleomorphic, can appear in various forms, and for this 
reason it is not always possible to distinguish them in films or in sections. As 
regards acid production in glucose broth, both seem to be equally efficient, but while 
Bacillus acidophilus will live at pH 5, Streptococcus mutans dies rapidly in the 
presence of this amount of acidity. While both organisms are faintly proteolytic, as 
shown by their ability to digest fibrine, no test of sufficient delicacy is available to 
distinguish between them by this method. 

Biochemical Reactions.—Streptococcus mutans is absolutely constant in its reaction 
to sugars. Allstrains ferment glucose, lactose, raffinose, mannite, inulin and salicin 
with the production of acid but no gas; dulcite is not fermented. Bacillus acidophilus 
is not at all constant in its sugar fermentation. The fermentation of glucose, lactose, 
and saccharose is fairly constant, but only about 50 per cent. of the strains tested 
were able to ferment mannite. Dulcite is not fermented. 

Colony Formation.—Bacillus acidophilus, after forty-eight hours’ cultivation on 
glucose agar, is a sessile semi-transparent colony which is easily broken up by the 
touch of a platinum wire. Under the low power of a microscope it is a round regular 
and almost transparent colony and measures at least 2 mm.in diameter. Strepto- 
coccus mutans is rarely visible as a colony in twenty-four hours, but on glucose agar 
after forty-eight hours it is a greyish white hemisphere. When touched with a 
platinum wire it is firm and slides intact along the surface of the medium. Under 
the low power of a microscope it is a regular dark colony, rarely more than 1 mm. in 
diameter. It has also the distinctive appearance of being sunk into the agar as if it 
had eaten its way into the medium. 

Serological Reactions of Bacillus acidophilus and Streptococcus mutans.—Four 
immune sera were made by injecting rabbits with Bacillus acidophilus, Types 1 and 2, 
and with one strain of Streptococcus mutans from carious dentine and another strain 
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isolated from saliva. When each rabbit had responded sufficiently to its own immu- 
nizing strain serum was drawn off, and the agglutinating powers of each serum tested 
against all the available strains of both organisms. The emulsions were made from 
glucose broth cultures of the organisms. The mixtures were left in a water-bath 
for two hours at 55°C. TableI shows the agglutinating powers of the sera to the 
homologous strain. As there was no apparent difference between the serum immu- 
nized by the dentinal and the salivary strains of Streptococcus mutans they are treated 
as one in the table. 





TABLE I, 
Sera 
Streptococcus Bacillus Bacillus 
Organism mutans acidophilus, 1 acidophilus, 2 
Streptococcus mutans... om a 5,000 nbs ve 0 
Bacillus acidophilus. 1 ... pan am 0 ... 2,400 ... 2,000 
Bacillus acidophilus, 2 ... ini ae 0 ... 2,800 -.. 2,800 


Table II shows the agglutination reaction of all the available strains with the 
immune sera. 





TABLE II. 
Agglutination to a titre of at least 
1 in 100 with sera as under 
—_— aa 
No. of Bacillus Bacillus Streptococcus 
Organism strains acidophilus, 1 acidophilus, 2 mutans 
Bacillus acidophilus ... 16 pe 16 ewe 15 = 0 
Streptococcus mutans ... 23 eee 0 see 0 eve 23 


From the above results it is seen that these two organisms are distinct species. 
Each organism is agglutinated by its own type of serum only, and with the homo- 
logous strains the titre in each case is very high, at least 1 in 2,000. There was no 
evidence of cross-agglutination in any of the thirty-nine strains tested. 


CULTURES FROM CARIOUS TEETH. 


Technique.—Clarke’s method, which is the most efficient, was used. The tooth is 
dipped momentarily into boiling water in order to kill the organisms which may be 
present on the crown of the tooth. The tooth is then placed in sterile sheet lead and 
fixed in a vice. The apex is sawn off horizontally, and a second vertical saw cut is 
made so as to be in line with the carious cavity. However, it must not reach too 
near the infected area, as the heat of the saw, even when cooled by sterile water, is 
sufficient to kill the organisms present in the dentine. A chisel is then inserted into 
the second or vertical saw cut, and with a sharp wrench the tooth is split. If the 
cut has been well placed, the split will pass through the centre of the carious cavity. 
It is now a comparatively easy matter to make a culture of the infected material 
inside the tooth by means of a fine sterile drill cooled in normal saline. The 
method has this advantage, that the material is collected from the innermost part of 
the infected dentine, and from a part which has at no time undergone risk of infection 
by contact with the outside of the tooth. The material for culture is then plated on 
glucose agar of pH 7-4 and pH 5-5. The diagram (see fig. p. 36) shows the stages in 
the process of sawing the tooth for culture. 

The objection to all the other methods is that they all approach the cavity from 
the mouth side, and so the depths of the cavity are almost certainly infected from the 
surface during the process. Also, as McIntosh and his co-workers used a very 
highly acid medium, they were able to cultivate only those organisms which could 
grow on such a medium. Thus they were culturing under ideal conditions for Bacillus 
acidophilus, but they gave such organisms as Streptococcus mutans no chance of 
surviving. 
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Results of Cultwre.—In all, thirty-eight teeth were cultured; of these cultures 
eighteen were sterile. Streptococcus mutans was found in ten teeth, and in seven it 
was in pure culture in the dentine. Bacillus acidophilus was present in seven of the 
thirty-eight teeth, but it was never found in pure culture in the dentine. Where it 
appeared in cultures unaccompanied by Streptococcus mutans, the cultures were from 











Second 
saw-cut 
First 
saw-cut 
Carious 
lesion * 
Split 
Drill- 
hole 





Method of obtaining a tooth culture. 


very shallow cavities and contact with the surface could not be avoided. A mixed 
culture of both organisms was found in three teeth. In five cases the plates were so 
crowded that no organisms were identified. 


TABLE III.—CULTURES FROM CARIOUS TEETH. 
No. Bacillus Streptococcus 


Naked-eye appearance of acidophilus mutans Mixed 
teeth present in present in culture 
Enamel Caries _... see 10 om 2 ae 1 1 
Fissure caries ... hile 10 en 0 = t 0 
Approximal Caries is 10 4 1 1 
Erosion of dentine is 8 1 4 1 


The results are in keeping with those of Clarke, who found Streptococcus mutans 
in 72 per cent. of all cases, and out of eighteen cases of fissure caries it was in pure 
culture in ten of them. McIntosh, James, and Lazarus-Barlow claim to have found 
Bacillus acidophilus in pure eulture in 88 per cent. of their teeth either as Type 1, or 
as Type 2, and they also claim that their organisms are present in all cases of 
carious teeth. This I was not able to confirm, and, as seen above, in no case was 
I able to convince myself that Bacillus acidophilus was present in pure culture in 
the dentine. The high percentage of sterile cultures in my series is probably due 
to the great difficulty of making cultures where there is only a small lesion from the 
infected dentine, which is so easily contaminated from the surface unless one errs 
on the side of safety. 


INCIDENCE OF STREPTOCOCCUS MUTANS AND BACILLUS ACIDOPHILUS IN SALIVA. 


An organism which is suspected of being the cause of dental caries might be 
expected to appear with fair regularity in mouths containing decayed teeth. 
As it was considered that cultures from the cavities would not give a true 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 877 








Section of Odontology 37 


representation of the saliva proper, no cultures were taken from cavity material, 
because of its local acidity. Cultures instead were made from the saliva and from 
tooth serapings of fifty children and nine adults. A mixture of the saliva and 
scrapings was emulsified together and diluted 1 in 100 in normal saline. A portion 
of this was then inoculated on to glucose agar plates of pH 7:4 and pH 5:5. 
At twenty-four and forty-eight hours the plates were examined under a low power of 
a microscope and colonies likely to be Streptococcus mutans or Bacillus acidophilus 
were picked off and cultured in glucose broth. When a suitable emulsion of these 
organisms had been obtained, they were tested against immune serum to classify 
them. Tosave time the agglutinations were first carried out microscopically on a slide, 
and only those organisms which were agglutinated in‘at least a 1 in 10 dilution of 
serum were tested further as in Table II. Many of these newly isolated strains did 
not make good emulsions for agglutination purposes, but this difficulty was usually 
overcome by growing them in plain broth to which 10 per cent. heated normal 
serum had been added. 
The results of saliva cultures are given in Table IV. 


TaBLE IV.—INCIDENCE OF BACILLUS ACIDOPHILUS AND STREPTOCOCCUS MUTANS IN SALIVA. 


No. of Streptococcus Bacillus 

cases mutans acidophilus 
Children: Caries... a 27 3 14 
Non-caries oe 23 0 19 
Adults: Caries oe ame 6 2 4 
Non-caries... ve 3 0 3 
Total... aa aor 59 5 40 


Very often colonies which looked like Streptococcus mutans were seen in the 
dense growth of the plate, but being slow growers they were soon crowded out by 
the other faster growing organisms, and it was impossible to isolate the suspected 
Streptococcus mutans colony. This may account for the paucity of strains of this 
organism found during this series of cultures. 


ARTIFICIAL CARIES IN VITRO. 


McIntosh was able to decalcify teeth by leaving them in cultures of Bacillus 
acidophilus for considerable periods. Clarke was also able to do this when using his 
own organism. But as there was no control to the amount of acidity produced in 
these experiments, at Dr. Clarke’s suggestion a medium was worked out by which, with 
daily changes, the teeth were in a fluid whose pH value was always well within the 
range of variation found in normal mouths. Both organisms grew well in this 
medium of 0-1 per cent. glucose broth, and at the same time there was not sufficient 
carbohydrate present to produce an acidity greater than pH 5-5, and usually the 
reaction was just on the acid side of pH 6 at the end of twenty-four hours’ culture. 

At the end of each four weeks the teeth were removed from the culture, and 
examined with a hand lens for lesions of the enamel. No lesion was suspected at 
the end of the twenty-eighth week, and to make sure that there was no penetration 
of the enamel through a lesion which could not be seen by the lens, one tooth was 
removed from each culture and decalcified. Sections were made and stained by 
Gram’s stain to see whether there were any organisms present in the dentine. 
In neither case was there any penetration through the crown, but in spite of the 
most rigid precautions, the organisms had worked their way in between the apex 
and its celloidin covering, and had invaded the dentine by that route. In the 
control experiment, where 1-0 per cent. glucose broth was used, both organisms had 
invaded the enamel and dentine within sixteen weeks. These cultures were changed 
every third day, so that there was plenty of time for the fermentation of the-glucose 
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and the production of acid. When the production of acid is limited it is seen that 
it takes a very long time for both organisms to penetrate normal enamel, but with 
the aid of a little extra acidity they can both penetrate the enamel with approxim- 
ately the same ease. 


ATTEMPTS AT EXPERIMENTAL CARIES IN ANIMALS. 


No one has yet succeeded in producing experimental caries in animals. Most of 
the experiments have been done on dogs, but as dogs are naturally immune to caries, 
they are possibly not the best animals for this purpose. Dogs, rabbits, and rats 
were fed on cultures of both Streptococcus mutans and Bacillus acidophilus, and no 
caries resulted. Some of the animals were under the care of Mrs. Mellanby, 
at Sheffield, and were at the same time on a markedly deficient diet ; but even in 
these no caries was induced. Thus as far as we can say from the results of in vitro 
experiments, both Streptococcus mutans and Bacillus acidophilus are possible factors 
in the production of natural dental caries, but in the absence of a laboratory 
animal in which we can easily induce experimental caries, it is impossible to say 
exactly what is the réle of bacteria in dental caries. 


The work for this paper was done while holding a full-time grant from the 
Dental Diseases Committee of the Medical Research Council. 
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Mr. F. N. DOUBLEDAY said he thought it a matter of importance to determine whether 
all cases of caries were due to Bacillus odontolyticus or not. Without laying too much stress 
on caries in children he found that in older patients caries sometimes became rampant. On 
inquiry it was not found possible in some cases to attribute the change to altered habits such as 
excessive sweet eating or taking of iron medicines, but cultures in glucose broth had shown 
unusual numbers of Bacillus odontolyticus. Was there any ground for thinking that 
Bacillus odontolyticus was more particularly associated with rapid, rampant caries and that the 
streptococci and staphylococci and the other organisms previously described might be 
concerned in the slower forms of caries ? 
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CASES. 
Spindle-celled Sarcoma of Orbit. 
By J. Cote MARSHALL, F.R.C.S. 


PATIENT, a male, aged 7. Duration of disease three months (?). 

History. —October 26.—Said to have knocked eye against lamp-post a week ago, 
swelling appeared three days after; diplopia, eye displaced downward and inwards, 
no proptosis. Partial ptosis, circumscribed swelling felt above the globe, freely 
movable. Hzmatoma diagnosed, swelling bigger, coming downwards between globe 
and lid. Incision made, lowest part; tumour size of pigeon’s egg removed. Section 
reported “hematoma.” Swelling recurred ; exploratory incision, only fat found, no 
sign of growth. ; 

December 31.—Recurrence of swelling ; eye now showing signs of proptosis. 

January 8.—Swelling increasing, chemosis present, distant bruit heard over 
the swelling synchronous with radial pulse. 

January 14.—Swelling much more marked, less movement of globe. Bruit not 
heard. 

Fresh report on sections in middle of growth removed on November 8: “ Spindle- 
celled sarcoma.”’ 

Discussion.—Mr. J. HERBERT FISHER said he did not see why an exenteration of the 
orbit should not be successfully performed. Probably bleeding would be severe at the time, 
but if the operation were done rapidly and plugging of the orbit carried out, it should be easy 
to control it. Unless the growth was cleared out now, probably in a few weeks the globe 
would become so much displaced forward that there would be sloughing of the cornea, and 
the boy’s condition would be most unfortunate. 


Mr. MONTAGUE L. HINE said that he had under care a boy with a condition almost identical 
with this one. At the beginning of the year he had a small polypoid growth in the upper and 
inner angle of the orbit, and then it went down between the upper lid and the eyeball. It 
grew rather rapidly, but he thought that probably it was not malignant. He removed it 
through the upper lid, perhaps not as completely as he would have done if he had suspected 
malignancy. The report was that it was endothelioma, and it grew again. He removed an 
almost completely encapsuled growth (which again was said to be an endothelioma) from the 
upper part of the orbit, adherent to the upper and inner part of the roof anteriorly. 
Three months later, however, it began to grow again rapidly. Three weeks’ delay occurred in 
getting the patient into hospital, and during that time the growth had increased so much that 
it had indented the eyeball, and had extended up over the eyebrow. Several consultations 
were held about the case, and the general opinion expressed was that, whatever was done or if 
nothing was done, the boy was sure to die. He (the speaker) did a complete exenteration of the 
orbit, including removal of the eyebrow and underlying tissue, early in September, and then 
sent the patient to Charing Cross Hospital, where he was given eight applications of deep 
X-ray therapy ; the opinion held there was that X-rays were preferable to radium in treatment 
of such a case. The orbit had now epithelialized nicely : to the present date there had been no 
sign of recurrence, and the boy’s general health was good. He did not advise the use of 
X-rays alone, but only following exenteration. 
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Postscript.—At the subsequent operation, the globe was removed first ; it was quite 
free from adhesions. The growth was then examined and found to be freely movable 
and limited to the outer half of the orbit. It was completely removed without any 
complications arising. 


Mr. J. CoLE MARSHALL, F.R.C.S., showed a Case (female aged 27) with Macular 
Choroiditis in Both Eyes, Secondary to Suppuration in the Maxillary Antra. 


Cholesterin Crystals in the Anterior Chamber. 
By BERNARD CRIDLAND, F.R.C.S.Ed. 


PATIENT, a male, aged 37, was first seen by me in 1913 when he came to the 
Wolverhampton Eye Infirmary stating that the vision of the right eye had been failing 
for six years. The condition then noted was one of retinitis proliferans with an 
extensive detachment of the retina, the vision varying during that year from 5 to 3°y. 
The left eye was healthy with normal vision. 

In 1919 he again attended and the eye was found to be blind, though causing no 
inconvenience. 

His next visit was on December 17 last when he stated that on October 21, when 
cycling, he was struck in the blind eye by what he thinks was a beetle; the eye was 
“ved on its inner side” for two days but gave no trouble until December 14 when he 
awakened at 4 a.m. with “ terrific” pain in the blind eye. The eye became much 
injected and the pain lasted for three or four hours, then abated, though there have 
been occasional slight attacks since. On the following day the patient noted the 
““ white’ appearance in the central part of the eye, a condition which had not been 
present the day before. 

When he was seen on the 17th, three days after the onset of the disturbance, the 
eye showed considerable conjunctival congestion; the cornea was clear, the anterior 
chamber half full of a white crystalline deposit with loose crystals floating in the 
aqueous occupying the upper half; the iris was tied in moderate contraction and the 
pupil occupied by old exudate. There was no view of the fundus. 

Under examination with the slit-lamp the white deposit appeared brilliantly 
crystalline, with a play of colours. No definite shape of the crystals could be made 
out, but it is presumed that they are cholesterin crystals. 

The appearance of the eye is to-day much the same as when first seen except that 
the level of the deposit now alters with the movement of the patient’s head. 

The cholesterol level of the blood has been determined by Dr. 8. C. Dyke, Director 
of the Pathological Laboratories, Wolverhampton and Staffordshire General Hospital, 
and found to be 211 mgm. per cent. Dr. Dyke states that, though high, he ‘‘ would 
not consider a level of 211 mgm. per cent. as constituting a hypercholesteremia, and 
the accumulation of cholesterol crystals in the eye is certainly not secondary to any 
accumulation in the blood in this case.”’ 

The chief point of interest in the case lies in the comparatively sudden appearance 
of a large crystalline deposit in the anterior chamber, in itself an extremely rare 
condition. Presumably a rapid interchange took place between the aqueous and a 
reservoir of liquid containing much cholesterol situated in the posterior part of the 
globe, possibly the space between the detached retina and the choroid. The route by 
which the interchange was effected is, however, difficult to determine. 

Mr. HUMPHREY NEAME said that three years ago an eye was sent to him at the Royal 
London Ophthalmic Hospital from Folkestone which was similar to that in the case now 
described by Mr. Cridland. That eye had been blind for some time, and the whole anterior 
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chamber was filled with cholesterin, forming a complete circular area, and the glistening 
crystal points were definitely cholesterin. He presumed that in such cases the cholesterin 
was due to hemorrhage having occurred, as it was possible for cholesterin to be derived from 
blood extravasation. 


A Case of Angeioid Streaks of the Retina. 
By O. GayeR Morean, M.Ch., F.R.C.S. 


PATIENT, a male, aged 39. First seen August, 1925, when he complained that 
straight lines were slightly dented when seen by the right eye. Vision $ in each eye. 
Both fundi showed marked angeioid streaks, peripheral patches of old choroidal 
scarring, faint pigmentary changes at both macule, but no hemorrhages or exudate. 

Seen again October, 1926: Vision in right eye a5; left still $. The right fundus 
showed an angeioid streak passing through the macula ; white patches of exudate 
round the macula resembling those seen in retinitis circinata,and minute punctate 
hzmorrhages in the deeper layer of the retina. 

This is the point of interest in the case, as it supports the view that even if the 
streaks are not vessels, they are associated with vascular disturbance in the deeper 
layers of the retina or choroid, and are closely related to retinitis circinata and 
Coats’ disease 


Case of a Small Piece of Steel lying Suspended in the Vitreous. 
By J. W. Tupor THomas, F.R.C.S. 


THE piece of steel has been suspended in the vitreous for the past five months. 
There is no sign of iritis or siderosis, but there is a patch of retino-choroiditis outside 
the macula, and traumatic myelinosis. The steel is drawn slightly forward when a 
small magnet is brought near the eye. The exhibitor would be glad to know the 
opinion of Members as to the advisability of operating. 

Mr. M. H. WHITING and Mr. BERNARD CRIDLAND both advised removal of the foreign body 
by the anterior route. 

POSTSCRIPT.—Since the case was shown the foreign body has been removed by 
the magnet using the anterior method. No opacity of the lens has resulted, and 
vision with correction is §. 


Dr. DAVID WILSON showed a Case of Dermoid Tumours in both Eyes in a Girl 
iged 13. 
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President—Dr. W. T. Gorpon Puau. 


CASES. 
Fracture of the Transverse Process of the Third 
Lumbar Vertebra. 


By KE. Lamina Evans, C.B.E., F.R.C.S. 


PATIENT, a male, aged 30, by occupation a tailor—though his work had nothing 
todo with the accident. On January 1 he was stooping down in the gutter to pick 
up a glove with his right hand, and had his left loin fully extended. While in that 
attitude he was struck by the mud-guard of a motor ear in the left loin. He walked 
home and went to bed. He had continuous pain in the left loin until January 13, 
the date upon which I first saw him. There was then tenderness over the third and 
fourth lumbar vertebra, and pain was experienced when the left loin was put on the 
stretch by lateral bending to the right. 

The hips and the pelvic girdle were normal; there was nothing abnormal in the 
central and peripheral nervous systems; urine normal. X-ray examination 
showed a fracture through the middle of the transverse prozess of the third lumbar 
vertebra, but without any displacement. Adhesive strapping relieved him of pain. 
| have seen him once or twice since, and there was then no complaint of pain. He 
went back to work yesterday, and to-day there is some pain down the left leg; he 
says the strapping had not been put on in quite the same position as at first. 
He is of the Hebrew persuasion, and there may be a complaint of pain for 
several months until the question of compensation has been settled. 

As to the mechanism of the fracture, it is difficult to understand how a direct blow 
with such a blunt material as the mudguard of a motor car would cause fracture of 
the transverse process by direct violence; I think it much more likely that, the 
left loin being on the stretch at the time, the accident was due to indirect force, the 
muscle involved being probably the quadratus lumborum, which arises from the 
iliae erest, and is attached to the transverse processes of the lumbar vertebre and 
the last rib. The processes ate slender, and the quadratus lumborum is a 
somewhat powerful muscle. If that is put on the stretch and a blow is received 
while the thorax and pelvis are fixed, as it would be in the act of stooping, the 
strain is transmitted to the attachment of the muscle, and the resistance offered by 
the transverse process not being very great, one, or more than one, may be 
fractured. 

Discussion.—Mr. R. C. ELMSLIE said he had seen one or two instances of a similar 
accident. Not long ago he saw one in which the mechanism of production was identical with 
hat in this case. A woman was sitting in the dickey of a car which was stationary by the 

ad side, when a racing car went past at a high speed, and while it was approaching the 
stationary car one of its tyres flew off and, speeding along the road, bounced and struck the 
woman in the middle of the back, with the result that she sustained a fracture of the left 
nsverse processes of the second and third lumbar vertebre. 


{p—ORTH 1 February 1, 1927. 











884. PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 








30 Veitch: Imperfect Development of the Upper End of the Femur 


Mr. OPENSHAW said he had seen fractures of the transverse process, but he was 
unable to say how the accident was caused. He had never removed a transverse process 
for fracture. 

Mr. A. S. B. BANKART said he had had one such case, ina dairyman. He was lifting a 
heavy churn of milk when he felt a sudden pain in his back, and his back became acutely 
painful. On his being taken into hospital it was found that he had a transverse process 
broken off, and it was sticking into his muscles. As a matter of fact, he (Mr. Bankart) 
removed the wrong transverse process, but it cured the man; he was a fat subject and it was 
difficult in such persons to be absolutely certain of the transverse process. During the 
operation the soft parts near three or four processes were stripped off in order to secure the 
requisite exposure, and probably that accounted for the disappearance of the pain. 


Four Cases of Imperfect Development of the Upper End of the 
Femur. 


By VerA C. VEItTcH, M.B. 


(Orthopedic Hospital, Stoke-on-Trent.) 


WE were much interested at Stoke-on-Trent in the case of congenital deformity 
of the upper end of the femur which Mr. Fairbank showed at this Section Meeting on 
October 5, 1926, because we have four apparently similar cases under our care 
at present. I am showing prints of the X-rays of these cases this afternoon because 
Mr. Fairbank thought they would be of interest to the Members. 

Our cases, clinically, are exactly similar, although the X-rays differ in two of 
the cases. We have treated them by splintage in extension until they are able 
to walk, then in caliper splints. 





I show, in addition, a photograph of the cast of the pelvis and lower limbs of the 
patient in the first case when he was admitted to hospital, and also a photograph 
of him to-day when he is attending school. 


Discussion.—Mr. H. A. T. FAIRBANK said that he regarded these cases as of great interest. 
A short time ago he showed a case in which apparently the neck of the femur was absent. 
As the child died he (Mr. Fairbank) was able to prove that the neck was present but consisted 
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Fic. 2. 








FiG. 3. 
First seen at age of 9 weeks. Treated on abduction 
Feet corrected under anesthetic. Can now walk in calipers 
Cast and photograph shown as well as X-rays. 





Fias. 1-3.—Casel. J. B., aged 5}. 
frame and later in bed-splints. 
and is attending school. 
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Four Cases of Imperfect Development of the Upper End of the 
Femur. 


By Vera C. VeErItcH, M.B. 


(Orthopedic Hospital, Stoke-on-Trent.) 


WE were much interested at Stoke-on-Trent in the case of congenital deformity 
of the upper end of the femur which Mr. Fairbank showed at this Section Meeting on 
October 5, 1926, because we have four apparently similar cases under our care 
at present. I am showing prints of the X-rays of these cases this afternoon because 
Mr. Fairbank thought they would be of interest to the Members. 

Our cases, clinically, are exactly similar, although the X-rays differ in two of 
the cases. We have treated them by splintage in extension until they are able 
to walk, then in caliper splints. 





Fig. 1. 


I show, in addition, a photograph of the cast of the pelvis and lower limbs of the 
patient in the first case when he was admitted to hospital, and also a photograph 
of him to-day when he is attending school. 


Discussion.—Mr. H. A. T. FAIRBANK said that he regarded these cases as of great interest. 
A short time ago he showed a case in which apparently the neck of the femur was absent. 
As the child died he (Mr. Fairbank) was able to prove that the neck was present but consisted 
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Fic. 2. 








Fig. 3. 


Fias. 1-3.—Casel. J. B., aged 5}. First seen at age of 9 weeks. Treated on abduction 
frame and later in bed-splints. Feet corrected under anesthetic. Can now walk in calipers 
and is attending school. Cast and photograph shown as well as X-rays. 
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of unossified cartilage. There was a bend in the shaft of the femur a little below the 
trochanteric region, and the bone was very dense at this spot. He did not consider that 
these bends in the femur were due to intra-uterine fractures. They were comparable to the 
condition of the tibia when the fibula was absent; in such cases there was often a sharp 
curve in the tibia, with a dimple over it, and at the curve the bone was very dense. This 
condition was often bilateral, so he did not think it could be due to fracture; probably it 
was a developmental error. 














Fic. 4.—Case 2. B. K., aged 3. First seen when 3 days old. Treated on abduction 
frame and bed-splint. Now walking in calipers. 


One of the cases shown by,Miss Veitch he did not regard as of the same nature as the 
rest; it was a bilateral case of coxa vara with a bowed femur on each side. He wondered 
whether it was a case of osteogenesis imperfecta complicated by intra-uterine fracture. 


Mr. OPENSHAW, referring to congenital absence of fibula and the crack and bend in the 
tibia, said he had always regarded this as an intra-uterine fracture. He had had at least one 
case in which there was a definite gap in the tibia, and the upper end of the tibia ended in a 
conical point, looking exactly like a fracture. He congratulated Miss Veitch on the excellent 
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Fras. 5, 6.—Case 8. S.D., aged 14. First seen atage of l month. Treated on abduction 
frame and later in bed-splints. Now wearing splints at night only. 
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result she had obtained; it was only by care and constant attention that such a sequel could 
be secured, as in her first case. A case had been sent to him for amputation, but instead he 
straightened the tibia and fixed the boy in instruments, with the result that years later he 
was able to walk to school and to play football with the best of the other boys. 














Fic. 7.—Case 4. N. C., aged 6 months. First seen when2 weeks old. Treated in 
bed-splint. Still wearing splint. This child showed a clinical fracture of the femur. 


Unreduced Dislocation of Hip ; Late Result of Excision of the Head 
of the Femur (Five Years ago). 


By H. A. T. Farrpank, D.S.O., M.S. 


W.S., FEMALE, aged 19. 

History.—Congenital dislocation of right hip. Reduction never attempted. 
Five years ago seen for increasing pain in hip, and limping two years. Could not 
walk a mile. Legs equal. December, 1921: Excision of head of femur. Joint 
showed villous arthritis. Only slight erosion of cartilage. Leg kept abducted 
two months, then a caliper splint worn for a year. 

Examination.—Can now walk three miles before having to rest on account 
of tiredness. No pain. Shortening, 1} in. Says she limps less than before 
operation. Some 10° to 15° of abduction possible. Flexion through 60°. Internal 
rotation hardly possible. External rotation free. Trendelenburg’s sign positive. 
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Shown as a late result of excision of femoral head. : 

I bring this case forward simply because I feel that the late results of operative 
procedures on hips are always worth seeing, as it is the late results we want, 
particularly at the moment when everyone is thinking of wonderful reconstruction 
operations. As Mr. Elmslie said in the other room, it is pleasant to see old- 
fashioned surgical procedures giving a good result. 


Discussion.—Mr. PAUL BERNARD ROTH said that six months ago he did the same 
operation on a lady who had contracted congenital dislocation of the left hip. Her age was 28, 
and she was able to play tennis and other games, and dance. One day when bicycling home 
she felt a violent stabbing pain, more than she could bear, in the left hip. She got off and 
managed to limp home, where she remained two weeks in bed. Gradually the pain wore off, 
and then it only hurt her in certain movements. When seen by him (Mr. Roth) a year later, 
she could only walk a little way, with the help of a stick, and complained of a painful grating 
in the joint whenever she tried to do anything more. He (the speaker) advised removal of 
the head; this was done in July, 1926, no plaster or apparatus of any kind being applied. 
Patient was allowedup in two weeks. The head was very small and irregular in shape, and 
only partially covered with articular cartilage. When patient was again seen in January of 
this year she was able to get about anywhere in reason, but could not play games yet. She 
had no pain. 


Mr. LAMING EVANS said one lesson might be learned from Mr. Fairbank’s case. This 
patient was seen at the age of 13, but if the patient had been 3 years of age with subluxation 
some surgeons would have left it alone; others would have attempted treatment. He held 
strongly that these subluxations should be treated as if they were cases of congenital disloca- 
tion of the hip. His practice was to put them back and keep them in adduction for six, nine, 
or twelve months, until the roof of the acetabulum had grown; in that way erosion of the 
roof could be prevented, such erosion as had occurred in the present case and caused the 
symptoms of villous arthritis. The French varied in their opinions on the subject,as did 
individual surgeons. The case now shown was a very good example of one in which, had it 
been treated in the way he mentioned, there would have been saved what Mr. Fairbank had 
dealt with so well. 


Mr. FAIRBANK (in reply) said that he fully agreed with what Mr. Laming Evans had said ; 
it was absolutely essential that a congenitally weak acetabulum, whether or not it was accom- 
panied by subluxation, should be treated as if it were a congenital dislocation. He believed 
that it was weak acetabula without dislocation which caused the worst arthritis afterwards. 
People might reach 40 years of age before they knew there was anything wrong with the hip ; 
then they developed arthritic pains, and X-rays showed they had a congenitally abnormal joint. 
Frank dislocations which had never been treated sometimes lasted very well, much better than 
statements in the old books on orthopedics led one to believe. At the age of 2 or 3 he would 
do a simple manipulation for a subluxation, but at 5 years he would follow the manipulation 
by bone-grafting. He had not found that those cases of subluxation yielded a prospect of cure 
when they were subluxated and were simply reduced. Something more was required to be 
done to the upper lip of the acetabulum. 


Whitman's Reconstruction Operation for Un-united Fracture of 
Neck of Femur. 


By Paut BernarD Rota, F.R.C.S. 


Mrs. N.S., aged 28. Occupation, at home. 

History.—Neck of left femur fractured in January, 1925. Treated at home in bed 
for three weeks. First attended hospital on August 10, 1925, complaining of bad 
pain and limp. Could only walk a few yards. 
Examination showed fracture of neck (see fig. 1). 
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Treatment.—Operation September 15, 1925. Whitman’s reconstruction operation. 
A steel spike used to fix great trochanter in its new position. (This was removed on 
June 24, 1926, because of pain) (see fig. 2.) 

On May 3 could walk three miles. 

Now, February 1, 1927, fifteen months after operation, X-ray shows a serviceable 
joint has formed (see fig. 3). Patient walks with but a slight limp. 

Mr. PAUL BERNARD ROTH said he showed this case because he had heard a good 


deal about reconstruction operations, and had not seen an example shown at the 
Section. He asked if the operation could be done with greater ease. He found it 


























Fic. 1.—Before operation. Fic. 2.—After operation. 


very. difficult ; it took him 15 hours and he had difficulty in getting out the head of the 
femur. It was covered over with fibrous tissue and seemed firmly embedded. 

He had twice manipulated this hip since operation under an anesthetic to increase 
movement, and though he got the hip flexed to 90° quite easily there was still no 
more than 30° of active flexion. 

He was, however, very pleased with the result, and had just performed it again 
on a second case, which he hoped to show the Section later. 

Discussion.—Mr. R. C. ELMSLIE said that he rather hoped this patient would not get much 
more movement, as she would probably have a stronger hip with her present range. He 
(Mr. Elmslie) had not done many reconstruction operations, but before these came into use 
his method was to excise the head of the femur in old-standing intracapsular fracture with 
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ion-union if there was pain. In this operation he used Langenbeck’s incision, in which the 
upper limb of the incision was along the line of the upper fibres of the gluteus maximus, 
und the lower angle of which was a vertical incision from the top of the trochanter down- 
wards for three or four inches; the gluteus maximus and the fascia lata below it being split, 
either by detachment of the trochanter or by detachment of the muscles from the trochanter, 
the hip being approached from the postero-superior aspect. He could not help feeling that, 
with the U-shaped and the Smith-Peterson and other incisions, there had been some neglect 
of the Langenbeck incision, which, he considered, gave the best approach to the hip-joint, 
certainly for any operation requiring excision of the head of the bone. When intracapsular 
fracture, with non-union, was approached by that route one could get a large spoon-shaped 














Fic. 3.—Fifteen months after operation. 


instrument between the head and the acetabulum, and a hook into the broken surface; the 
head then came out easily. He put in a plea for a revival of that method of approach. 
There were cases of congenital dislocation in which the Smith-Peterson incision was 
idvantageous. Mr. Openshaw’s views on that point would be valuable. 

Mr. OPENSHAW said he had always approached the hip-joint with a straight incision from 
the anterior superior spine downwards, outside the sartorius, between that and the tendo 
vagine femoris, and a vertical incision passing backwards across the top of the great 
trochanter. He felt that the secret of the facility which this incision gave lay in making the 
vertical incision long enough, down the thigh. If it was prolonged 4 in. from the top of 
the great trochanter downwards, it enabled one to reach the front of the neck of the femur 
easily. He endorsed what had been said as to the difficulty of getting the head of the bone 

ut of the acetabulum, but with the long incision mentioned he had been able to do this 
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easily. He had not given Langenbeck’s incision a real trial, he had been satisfied with the 
anterior incision. The age of this patient, 28, was early for intracapsular fracture of the 
neck of the femur, and the early history of the case would probably be of interest. If the fracture 
had been properly put up, it ought to have united. He used to believe that these intracapsular 
fractures never united by bony union, but he had since had two cases in which bony union 
had occurred. Hopelessly un-united fractures of the neck of the femur were best treated by 
removal of the head. 

Mr. B. WHITCHURCH HOWELL said that Mr. Roth was to be congratulated on the result of 
his operation. For removal of the head, he (the speaker) used Lane’s femur elevators. At the 
tip was a spike, and the elevator had the same concavity as the acetabulum, so that it could 
be slipped in between the head and the acetabulum. A slight leverage enabled one to 
impinge the spike on the head of the femur, and so evert it out of the joint. 

Mr. H. A. T. FAIRBANK said that one of the most interesting points in these cases was 
to know when to shift the great trochanter and when not to do so. It seemed to him 
that the reason for shifting the great trochanter was the absence of neck. One shifted the 
trochanter in order to leave more neck to hitch under the lip of the acetabulum. If there 
were a fracture of the neck and no neck left, he would have thought that to shift the trochanter 
was wise as a routine method. Someone had asked him, with regard to the case he (Mr. 
Fairbank) had shown, whether, if he operated upon the patient now, he would shift the 
trochanter as well as remove the head, and his reply was “ No.” Another very important 
point was whether one had or had not a good lip of the acetabulum under which to hitch 
the neck. In his own case there was an unstable condition, and all one could do was to 
relieve the pressure on the two rough surfaces, and the arthritis, by excision of the head. He 
did not think that shifting of the trochanter would have improved that case in any way. It 
might possibly have increased the shortening. 


Chronic Painless Synovitis of Knee associated with Bazin’s Disease. 
By Awan H. Topp, M.S. 


PATIENT, a female, M. B., aged 15. ° 

Family history.— No tuberculosis or syphilis. 

History.—Four years ago there was painless effusion in right knee; this subsided 
in about eight months, after painting with iodine. (Patient was X-rayed at Guy’s 
Hospital ; result, negative.) 

Last year, suffered from ulcers on back of both legs ; diagnosed by Dr. H. W. Barber 
as Bazin’s disease ; institutional treatment advised; patient had been in bed a week, 
awaiting transfer, when the knee swelled, and has remained swollen ever since. 

Examination.—Dropsy, right knee. Scars of Bazin ulcers. Wassermann test 
(blood), June 1926, negative. 

Treatment.—Scott’s dressing; liq. epispasticus; compression bandage; and 
course of artificial sunlight treatment, three months, completed on December 31, 1926. 

This patient is a school girl. Her skin condition, as stated by Dr. Barber, 
was definitely diagnosed as Bazin’s disease, and with that diagnosis Dr. Parkes 
Weber agrees. She has no pain, she goes to school, and plays the usual games and 
dances. The effusion into the knee has, so far, not responded to treatment in 
hospital, and it is in regard to treatment that I hope to obtain some help. What is 
the risk if I permit her to continue in her present state? How great is the danger 
that some day the condition may become a tuberculous arthritis, or that a serious 
tuberculous manifestation will occur elsewhere? And if the case calls for active 
treatment now, what should be done? Should I fix her in splints and so prevent 
her playing games? Or ought I to remove the synovial membrane? I have 
seen cases, especially at Lambeth Infirmary, which have done well after synovectomy. 
Dr. Parkes Weber suggested some form of skeleton splint, which would allow of the 
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case being treated with articcial sunlight. Six years ago I saw a similar case, in a 
girl with synovitis of the knee, but we could not prove, by guinea-pig inoculation or 
in any other way, that the condition was tuberculous. Then suddenly, for no reason 
that I could discover, she developed one of the worst tuberculous knees I have ever 
seen. It was very painful before it was got under control. The skiagram shows 
nothing but a distended joint. 


Discussion —Mr. R. C. ELMSLIE urged Mr. Todd to treat this for a time as a tuberculous 
knee. A Thomas’s splint on the affected side and a patten on the other would serve the 
purpose. Last summer he had had to treat a case in which there was effusion into both knees ; 
it was that of a girl, aged 18, and the condition had gone on undiagnosed for four years, 
effusion being present in one knee, then in the other. One knee had been aspirated and the 
fluid inoculated into a guinea-pig, but nothing resulted. She had come from a colony for a 
diagnosis, and he said the only way to make a diagnosis was by doing an exploration. That 
was done, and a thick, velvety synovial fluid was found, containing a few white nodules. In 
the one or two of these nodules which were excised tubercle was found. She was now under 
treatment in a country institution, with two plaster splints having windows in front. She 
was undergoing open-air and sunlight treatment, and was forbidden to walk, as both knees 
were involved. 

Mr. E. P. BROCKMAN said that in one or two similar cases at Pyrford some material from 
the knee was injected into guinea-pigs without any ill-results; yet cases of this kind had been 
known to go on and develop typical arthritis later. There was the case of a boy, aged 15, who, 
six months ago, had been in a condition similar to that of the present patient. On the knee 
being opened it looked tuberculous ; the synovial membrane was injected, and was eating its 
way on to the cartilage at the upper end of the tibia and lower end of the femur. A guinea- 
pig was inoculated with some of that membrane and fluid, and when subsequently killed 
showed no sign of tubercle. The boy was treated by rest in bed, but the knee became worse. 
Recently Mr. Bristow opened the knee to arthrodese it and found it to be typically tuber- 
culous; a large part of the cartilage had been eaten away, the synovial membrane was 
thickened, and granulations were eating into the bone. 

Mr. St. J. D. BUXTON said he saw a similar case two years ago, that of a woman, aged 24, 
who had a painless effusion into the knee-joint. 1t did not respond to treatment. A 
piece of synovial membrane was excised, and it showed giant cell systems. His view was 
that the microscope gave more information than did the injection of material from the joint 
into a guinea-pig. The patient was treated as a case of tuberculosis; she was sent to Cornwall 
in plaster, and was lying out under treatment by exposure to fresh air and sunshine. Six 
months after the joint had been opened, an abscess developed. He did not know what incision 
was usually made for taking a specimen of synovial membrane from the joint; if taken from 
above the patella less harm was done to the joint than if it were taken from any other part, 
and an abscess was unlikely to point in the scar. 

Mr. BROCKMAN (in reply to Mr. Buxton) said that the original sections of synovial 
membrane showed no signs of tuberculosis, only a little chronic inflammation ; there were 
neither giant cells nor tubercle bacilli present. 


Deformity and Dislocation of Hip-joint from Acute Epiphysitis 
of Infancy. 


By Auan H. Topp, M.S. 


THIS patient, a boy, aged 6, sustained a pathological dislocation of the right 
hip. He was said to have had an abscess of the hip when be was 5 weeks old, and 
another when he was aged 24, and on each occasion there was an operation at a 
hospital. The skiagram shows dislocation of the head of the femur, a shallow 
acetabulum, a neck more or less normal in length and angle, the head of the bone 
nearly gone, and an overgrowth of bone above the true neck. The boy could get about 
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remarkably well. His hip is much adducted, and the total shortening is about three 
inches. It spite of that he walks about six to eight miles daily and plays games with 
other boys. Flexion and extension are very good; abduction is greatly limited, and 
internal and external rotation are lost. I wondered whether it would be wise to do 
osteotomy and abduct him somewhat. He was sent to me to have a new boot fitted, 
and | think I ought to hesitate about operating on a boy who can do so much. 


Discussion.—Mr. OPENSHAW asked at what angle the femur was adducted. The first 
thing was to divide the adductors, then abduct the leg to see if one could completely correct 
the adduction. It had been stated that the real shortening was very slight; if therefore, the 
legs were abducted, the adductors having been thoroughly divided, the correct position of the 
limb would be restored and the necessity for a high boot removed. 


Mr. BROCKMAN said that this boy was sent to Pyrford over a year ago. His condition 
then was precisely that present now. Mr. Bristow’s view when the patient was at Pyrford 
was, that as the bov’s function was so good he did not think it advisable to do anything 
by way of treatment. 
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President—Dr. JAMES McINTOSH. 


Recent Work on Virus Diseases in Plants. 
By J. HENDERSON SMITH, M.B. 


(Rothamsted Experimental Station.) 


VIRUS DISEASES occur with remarkable frequency in plants. It would be little 
exaggeration to say that they may be found in one form or another in every allotment 
area in England. Their geographical distribution is almost universal, their host- 
range is wide, and includes many of the valuable commercial crops as well as non- 
commercial plants found in gardens, fields or hedgerows. They are of great economic 
importance, being in this country the cause of very serious losses in the potato 
industry every year, and they have threatened to extinguish the growing of sugar- 
cane in many localities abroad. At the present time they constitute one of the 
most important group of disease with which the plant pathologist has to deal. 

The effects the diseases produce on the plants vary greatly. Usually they cause 
a stunting of growth, malformation or distortion of the foliage, with nearly always 
some chlorosis, and in the case of commercial crops, a reduction of yield. The injury 
may vary from a mere discoloration of the foliage to total extinction of the plant. The 
classical sign is a mottling on the leaves, a blotching of lighter green, or yellow, or 
even white upon the darker background of the green leaf; and when this is a 
prominent symptom the disease is known as a mosaic. Mosaicing is not an invari- 
able sign, and there is a number of well-known virus diseases in which it may not 
occur, or occurs only as a subordinate and late secondary symptom—as in leaf-roll of 
potato, in this country one of the serious diseases. 

Under natural conditions they are transmitted from plant to plant by insects 
(usually sucking insects such as aphids, but sometimes biting or crushing insects 
also [1,2] ). Soil transmission has not been certainly established in any case ; nor has 
transmission by contact ; and the problem of control is largely a problem for the plant 
entomologist. In the laboratory there are three methods of transmission known. 
The first by grafting, i.e., by establishing organic union between the diseased and 
healthy tissue. This is the only universal and certain method, and there are some 
diseases in which no other artificial method has, as yet, succeeded, e.g., peach 

cllows, a disease of peach trees which is commonly fatal. The second is by means 
of insects, which are allowed to feed on the diseased and then transferred to the 

ealthy plant. There is a group of diseases in which this is the only method known, 
other than grafting. Leaf-roll of potato is an example. The third is by the inocula- 
tion of expressed juice, or crushed tissue, of the infected plant. This is fairly 

ymmon, especially in the mosaic group, and most of the characters attributed to 
plant viruses have been worked out in diseases where this is possible—naturally so, 
since it is only in such cases that the infective material is easily handled and treated. 
[n some cases this form of transmission succeeds with astonishing ease. In tobacco 
mosaic, for instance, it is enough to rub the leaf of an infected plant between finger 
ind thumb and then ruba leaf of a healthy plant with the same fingers. But in other 


\p—Pa 1 [February 15, 1927. 








S96 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





12 Henderson Smith ‘ Recent Work on Virus Diseases in Plants 


cases, e.g., mosaic of cane-sugar [3] and curly top of sugar beet [4], infection is obtained 
only with the greatest difficulty and in a small percentage of attempts. This difficulty 
is probably technical, at least in part, and the number of diseases which cannot be trans- 
mitted except by grafting or insects is gradually diminishing, as success results with 
juice inoculation. The history of transmission is, however, curious. When first 
described it was stated that tomato mosaic could not be transmitted to tobacco [5 ; 
nowadays, this is easy, and rarely fails. Then it was said that a mosaic could be trans- 
mitted only within the same family, e.g., a disease in one of the Solanacewx, such as 
tomato, was transmissible, perhaps, to other Solanacez but not to other plants. This is 
still true of tobacco mosaic; but in many other cases (tomato, cucumber, Leguminose, 
etc.), cross-inoculation between families has been frequently successful [6]. Whether 
this is due to improved technique, or to a difference in the viruses now current, 
one cannot say; but recent literature provides several instances where plants 
believed to be insusceptible have been successfully infected [7]. 

It is certain that simple introduction of infective material within a susceptible 
plant may be insufficient to produce the disease.' In tobacco mosaic and other 
similar diseases, where transmission is effected with the utmost ease by transference 
of the tiniest drop of juice, one might expect that every insect which fed upon the 
plant would function as a vector by mere mechanical carriage of the juice upon its 
external mouth parts, but such is not the case. The large green aphis of the lettuce 
(Macrosiphon lactucx) feeds, and multiplies readily, on tobacco, but it apparently 
does not transmit mosaic, although the related insect, Myzus persice, does so regu- 
larly [8 and cf. 2, 9]. In other cases, where juice or tissue inoculation fails, or 1s 
only exceptionally successful, one may suppose either that the insect introduces the 
virus into a site at which infection is more readily effective (aphids, for example, usuall, 
seek out the phloem-cells with their stylets), or that some favouring substance is 
contained in the salivary juice, possibly of the nature of an aggressin, or, that the 
virus undergoes some developmental change within the insect, which is advan- 
tageous, or necessary for infection. In curly-top of sugar-beet the disease is carried 
by a jassid, Hutettix tenella, and apparently by this insect only ; at least nine other 
insects, found on beets and related plants, have been tried unsuccessfully [9]. It 
is known that even Hutettiz will not transmit immediately after feeding on the 
diseased plant. Jf the insect is kept at relatively high temperatures (100° F. or over), 
it can transmit in four to six hours after feeding, but not sooner: and if it is kept at 
lower temperatures it will not transmit till at least ten hours after feeding, and « 
higher percentage of success is obtained between twenty-four and seventy-two hours 
after feeding than at other times [10]. This would indicate that the virus requires 
to go through some developmental or other change within the insect before it is 
fully infective, for which there are analogies in animal pathology. The evidence 
however is not very complete. If mechanical transference is excluded, the virus 
must pass from the alimentary canal of the insect to the salivary glands before it 
can be injected, and an interval of four to six hours does not seem very long for this 
process. Further, sometimes in this disease direct inoculation of juice has proved 
successful [4], so that the stay in the insect is not essential, although advantageous. 
More satisfactory is the only other similar case recorded, viz., the transmission o! 
aster yellows by Cicadula sexnotata, also a jassid [11]. In this disease direct 
transmission has not yet been achieved, and eight other insects have been trie! 
as vectors without success. The cicadula transmits regularly, but the adult insect 
does not become infective till six to ten days after feeding ; the nymphs also require 
a long period (not exactly determined but certainly amounting to several days). 


1 This will not seem surprising to the animal pathologist, but it must be remembered that, so far as is 
known, plants have no defence mechanism, either cellular or humoral, such as is familiar in animals. 
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That the virus can survive for long periods in the insect is well established ; in 
the case of Hutettiz for 111 days [4], or during its whole adult life, and the same 
thing is recorded of the Cicadula. Thus spinach-blight, a mosaic, is transmitted 
to the progeny up to the fourth generation [12], possibly farther, which certainly 
suggests multiplication ; but it is not so with Eutettia [9], or Cicadula. 

No visible organism has as yet been isolated with a substantial claim to be the 
cause of any plant virus disease. Five years ago some sensation was caused by the 
description of protozoa, alleged to be flagellates and trypanosomes, found in various 
mosaics and in leaf-roll [13]. This was speedily disproved ; but, since then, other 
and more impressive accounts [14] have been published, from good institutes and by 
good workers, of flagellates or mycetozoa occurring in virus tissue, and not elsewhere. 
None of these is established as yet. Olitsky [15] is the only one in recent years to 
claim success in obtaining multiplication outside the living plant without using any 
special or unusual technique ; he inoculated sterile tomato juice with mosaic tomato 
juice, and subcultured into sterile tomato juice. He states that he obtained infection 
with the twelfth subculture, which represented a dilution of the original inoculum 
of 4/10'®. This has been repeated by other workers [16], including myself, without 
success. Negative results do not disprove Olitsky’s claim, but they indicate that some 
unnoticed factor must have been present in his experiments, which we have omitted, 
ind which neither he, nor we, have recognized. Microscopic examination of affected 
tissue by many workers [17] has not yet yielded results. Most observers have 
found intracellular bodies of various kinds. Thus appearances like Negri or Guarnieri 
bodies are described, also strongylo-plasma-like bodies or “ Elementiir-Kérperchen,”’ 
and various types of paranuclear structures. So far they have led to nothing 
definite. Plant-tissue is a very difficult material for such work, especially when 
abnormal. It is recognized that they may possibly be reaction-products of the virus 
itself, and they are not found in every virus disease [18}). 

The question naturally arises whether these diseases are due to different viruses, 
or to differing expressions of the activity of a single virus. I do not know what 
criteria one can lay down to determine with certainty that one virus is, or is not, 
identical with another. But there is, at least, one case in which two naturally 
occurring viruses are practically indistinguishable. Tobacco, and tomato mosaic, 
as they occur naturally, present essentially the same clinical picture and still 
do so when cross-inoculated. The properties of tobacco virus in tobacco 
uice and of tomato virus in tomato juice are essentially the same, so far as 
they have been tested. I do not recall any detailed examination of either virus 
in the juice of the other host, and no doubt this should be made. But it would 
probably be hypereritical to deny their identity on that ground alone, and there is 
veneral agreement that they are the same. There is a long list of cases in which 
the symptoms agree, in general, with those of tobacco and tomato mosaic, and in 
which the properties of the virus, so far as examined, are alike. It is probable that 
n the mosaic group many diseases are caused by viruses which are indistinguishable 
rom one another. 

The importance of comparing the properties of the two viruses, when both are in 
the same medium or juice, is well shown by a recent experiment of Walker, in 
Wisconsin [19]. Mosaic in cucumber is very similar to mosaic in tomato, tobacco 

nd ground cherry, and there is a long list of instances of cross-inoculation 
etween mosaic in cucumber and mosaic in other plants, where the diseases so pro- 
duced are similar to those occurring in the natural host. But it was long 
upposed that the virus of cucumber mosaic must be different from that of tobacco, 
because in the juices of these plants they behaved very differently. In tobacco 
iice, tobacco virus remains infective apparently indefinitely ; five years is, I believe, 
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the longest period recorded [20] ; it withstands drying—whether air-drying or ove: 
sulphuric acid —and precipitation by alcohol (50 per cent. in the case of tobacco [21 
but in tomato and ground-cherry 95 per cent. alcohol for one hour did not destroy 
it; it comes down with the precipitate, and is active when this is redissolved [19] ) 
it is not destroyed by heat up to 80 C. (even two days at this temperature failed in 
one case to reduce its infectivity [22]), but is usually inactivated in 10 minutes 
between 85° and 90° C.; it is very resistant to sunlight [22], and to most anti- 
septics [21]. It may be added that it resists X-rays for half an hour, but is destroyed 
in one hour by rays from a mercury-vapour lamp [22]. It has also been said to pass 
through collodion sacs up to a definite grade of fineness of pore [22], but this 
requires confirmation. Tomato and ground-cherry viruses resemble tobacco virus in all 
these respects, so far as they have been tested. But cucumber mosaic juice loses its 
activity in a week on standing, and will not withstand drying, alcohol-precipitation, 
heating over 70° C., or any antiseptics except toluene or 5 per cent. chloroform [23) . 
It was therefore believed to be a different virus. Walker showed that when 
cucumber mosaic was transferred to ground-cherry, and its properties examined in 
ground-cherry juice, it lost its labile characters and behaved like tomato o1 
ground-cherry mosaic; and, conversely, ground-cherry mosaic transferred to 
cucumber had acquired the labile characters of cucumber mosaic. The apparent 
differences, therefore, were simply due to differences in the containing medium o1 
juice, and not to a difference in the viruses themselves. It was concluded, then, that 
they were identical ; and the conclusion is probably correct, though it is a pity that 
Walker’s experiments are not quite so satisfactory as one could wish, owing to some 
peculiarity of the strain of cucumber mosaic, or cucumber plants with which he 
worked. If we assume it to be correct, a whole group of mosaics, hitherto | elieved 
to be distinct, falls into line with tobacco mosaic. And it may be that all the 
mosaic diseases will eventually be shown to be due to the same virus. It 
would not be surprising, since, speaking generally, the clinical picture in 
the mosaics is of the same type, whatever the kind of plant in which they 
occur. But, while that is roughly true, there are well-marked differences amongst 
the mosaics, even in the same plant, which remain distinct on transference from 
plant to plant, and if the causal agent is the same, some explanation is required for 
the constancy of these differences. 

On the other hand, there are a number of diseases known where the clinical 
picture is not that of a mosaic. In the curly-top of sugar beets, the prominent 
feature of the disease is the rolling and curling of the leaves, which is always accom- 
panied by thickening and distortion of the veins on the under surface. The colour 
changes in the leaf are inconspicuous, and a leaf may show very extensive signs of 
disease without loss of green. Further, there is an internal definite lesion not 
found in mosaic, a necrosis of the phloem, often macroscopically visible. The 
picture is quite unlike mosaic, but is in many respects like potato leaf-roll. Now, on 
both sugar-beet and on potato, diseases of mosaic type also occur; and each type 
remains true on transmission from plant to plant, the mosaic not giving rise to curly- 
top or leaf-roll, nor these to mosaic. Here we have overcome the necessity of cross- 
inoculation. The problem is in some ways analogous to that of the filtrable tumours, 
which come true to type on inoculation in the same host. There is no good evidence 
of a virus disease arising in plants de novo. In the early literature there are 
frequent statements that by cutting back healthy plants, or by manurial treatment, 
mosaic may be produced [24]. But these statements all date from the time when 
the importance and frequency of insect transmission were not fully appreciated, 
and protection from external contamination was not rigorously enforced. 
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The fact that on the same host one may find two or more diseases clinically 
quite distinct, and coming true constantly on transmission, is presumptive evidence 
that the diseases are due to different causes, and the onus disprobandi rests with him 
who would disprove it. There is as yet no evidence that there are in plant virus 
diseases two factors such as are described in the filtrable tumours. 

Up till a short time ago it was believed, on what seemed quite reliable evidence, 
that it was possible for a species of plant to be immune to a virus disease, in the 
sense of never showing any signs of the disease, and yet be infective, capable of 
producing the disease when its juice was inoculated into susceptible species. For 
example, Allard [25] consistently failed to obtain any signs on inoculating Nicotiana 
ylutinosa with tobacco mosaic ; nor, when a susceptible variety was grafted on to it and 
this susceptible scion inoculated, did the ylutinosa develop signs, although the scion 
took the disease. Again, Quanjer [26] grafted on a healthy tomato plant the top of 
a leaf-roll potato; the tomato showed no signs of the disease, but, if the potato 
graft were removed and a part of the apparently healthy tomato in turn grafted on 
healthy potato, the latter developed leaf-roll. Both the tomato and the tobacco 
were apparently immune, and yet capable of transmitting. But now, I think, plant 
pathologists would be more guarded in their statements. In several such cases as 
those I have quoted it has been subsequently shown that the carrier species was not 
really immune. Nicotiana glutinosa, for example, has been shown by two independent 
workers [27] to be really a species susceptible’ to tobacco mosaic, though Allard 
failed to produce infection ; and it is doubtful whether there is any sure case of a 
genuinely immune variety carrying infection. There is, however, no doubt that 
a plant may be infectious at a time when it is not showing signs, and that carriers in 
this sense exist. 

Much evidence has accumulated as to the effect of external circumstances on the 
development of symptoms [28]. A potato with well-marked mosaic loses the signs 
of the disease on transference for a week to a temperature of 24° C. or higher ; and 
an inoculated plant kept at this temperature develops no symptoms. No such effect 
occurs at temperatures below 20, but above this limit the higher the temperature 
the more rapidly does masking of symptoms occur. The exposure need not be 
continuous: intermittent exposure produces the same effect, but it takes longer. 
The plant is not cured; on removal to lower temperatures the signs reappear, and 
new leaves developing are mottled. For tobacco, the temperatures necessary are 
higher, viz., 36 to 37 C. Further, there is a range of temperature that is most 
favourable to the development of signs: in tobacco 28° to 30°, in potato 14° to 18°. 
This favourable temperature is no doubt conditioned to some extent by the 
temperature which gives the best growth of the plant. It is a familiar observation 
that in many virus diseases signs appear soonest and are most marked on young, actively 
growing parts of the plant, e.g., the new leaves, while leaves which were already 
fully grown before infection occurred may show no signs, although their sap is 
infective. And there are many observations scattered through the literature, that 
when a plant is growing slowly (as in winter), virus symptoms may not appear, or 
only after unusually prolonged incubation. But it is not yet quite clear whether this 
partial suppression is due to the slowness of the growth or to lower temperature, or 
to both combined. 

Observations of this kind have led to the belief that virus can develop only when 
growth is taking place, i.e., that multiplication occurs only when cell-division is in 
progress. In potatoes, for example, if infection occurs late in the season, when the 
plant has reached its full growth, signs will not develop that year. In cross- 
inoculation, too, between families, or in the cases where juice-transmission is 
difficult, suecess is more frequent if the plants are young and actively growing. 
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But the evidence is not sufficient to establish this very important fact. It does not 
really amount to more than that signs appear most markedly when active growth is 
in progress, and may not appear when growth is slow or at a standstill; and, as we 
have just seen, development of signs is not a necessary consequence of development 
of virus. Even in the late-infected potato, the virus multiplies, since the tubers are 
infected, and produce infected plants the next year. But of course, so long as a plant 
remains alive, it is hardly possible to say that no cell-division is occurring. 

A remarkable phenomenon, which may have a bearing on the carrier-question, 
has recently been described by Johnson [29]. He has found that the foliage of 
normal, apparently healthy potatoes, when crushed and inoculated into perfectly 
normal tobacco plants, produces in the latter a virus disease. At first the symptoms 
are very slight in the tobacco, and are unlike ordinary mosaics in that they appear 
first, not on the youngest leaves, but on the older leaves of the plant. On later 
transfers from tobacco to tobacco, however, the signs become much more marked; 
they are accompanied by stunting and malformation, and the mottled areas become, in 
some instancés at least, necrotic.’ There would seem to be at least two, possibly 
three, types of disease so produced ; but the main point that concerns us at the 
moment is that inoculation of healthy foliage produces virus disease. That it is a 
virus is shown by its filtrability and its resistance to high dilution ; it is transmitted 
by aphids; is usually short-lived (less than three weeks) outside the plant, and is 
destroyed in ten minutes at 70° C. Other solanaceous plants (eight have been tried) 
respond to potato in the same way as tobacco, but of eighteen other species of plants 
tried, none produced a virus disease in tobacco. Amongst potatoes the property 
seems to be general. Ten different standard varieties of potato, brought from the 
most widely separated regions of’ North America, gave successful results; but 
the most consistent results were obtained with the variety “Triumph,” where from 
170 separate plants 965 inoculations were made to tobacco, with 80 per cent. of 
success. The fact seems undeniable: the only question is that of interpretation. 

It is admittedly rather troublesome in the case of potato to determine that any 
given plant is free from virus disease. At least seven, possibly more, different 
diseases have been distinguished by the symptom-complex. Of these some differ 
only comparatively slightly from one another, but there are at least three (leaf-roll, 
mild mosaic, and crinkle) in which the clinical picture is very distinct. Further, as 
we have seen, the potato may show no signs in the year in which it is infected, so 
that it is necessary to grow the tubers of each plant the following year in order to 
be sure that it is free from disease. All precautions, however, were taken in 
Johnson’s experiments, and the plants were normal in the ordinary usage of the 
term. Yet, on inoculation they produce a virus disease. 

Naturally, the obvious explanation is that the potato carries a virus in a masked 
state, and this is supported by the fact that with material from seedlings grown 


1This would seem to be a clear case of increase of virulence on passage, and is the only instanc: 
recorded for a plant virus. Attenuation of virus by passage through resistant plants has been describe 
for the curly-top of beets [80] ; and in the case of tobacco by growing infected plauts at high temperatures 
(ten days at 35° to 37°). In the latter case the virus remains attenuated even after repeated passage in 
tobacco under normal conditions [31]. 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 901 


Section of Pathology 17 








from true-seed (only a small number were tested) no success was forthcoming on 
inoculating tobacco. But it is a little difficult to accept this explanation without 
hesitation. It would mean that the majority of potatoes, of whatever variety and 
whatever their source, are carriers of one or more diseases, which produce no signs 
in them under any conditions to which they have yet been subjected ; in fact, that 
the potato plant is normally a carrier. Further, when the diseases are transferred 
back again from tobacco to potato, one at least of them produces a diséase so 
malignant as sometimes to kill the plant in fifteen to thirty days. If, then, the 
original potato was carrying the virus without signs, the virus has been so altered 
by its sojourn in tobacco as now to be virulent for the potato, where formerly it was 
avirulent. This, of course, is not impossible, and, as we have seen, its virulence was 
raised by passage in the tobacco. Also, the re-transferred disease, at first so virulent 
for potato and tobacco, loses something of its malignancy for both on repeated 
subculture in the potato, though it does not become avirulent, or has not yet 
become so. 

A similar phenomenon has since then been recorded : this time between potato 
and potato [32]. One variety of normal potato (Green Mountain), when transferred 
to other varieties by grafting or juice inoculation, produced in some of them, though 
not in all, a necrotic lesion without mottling, somewhat resembling a recognized 
virus disease of potato called streak. The Green Mountain variety of potato is the 
only one yet known to be capable of producing this result, which cannot be identical 
with streak, since Green Mountain is susceptible to streak. 

Perhaps the easiest interpretation of these facts is to suppose that potato 
is a plant which normally carries suppressed disease, difficult as that view may 
be. But the facts have given a new stimulus to the school [33] which believes that 
virus diseases are not due to any organism or parasite at all, but that a virus is to 
be conceived as a product of a plant’s own metabolic activity under the influence of 
some disturbing factor, viz., the virus material itself, for which the name of viroplasm 
has been coined. 


REFERENCES. 
1} DoourvTLE and WALKER, Journ. Agr. Res., 1925, xxxi, 1. [2] Sm1TH, C. E., Science, 1924, n.s., lx, 268. 


BRANDES, Journ. Agr. Res. 1920, xix, 181. [4] SEVERIN, Phytopath., 1924, xiv, 80. [5] WESTERDIJK, 
Ved. Phytopath. Lab. Wille Commelin Scholten, 1910,i. [6] ELMER, Iowa Coll. Agr. Exp. Sta. Res. 
Bull., 1925, 82; FeRNow, Cornell Univ. Agr. Exp. Sta. Memoir, 1925, 96. (7) ELMER, loc. cit., 1925; 
WALKER, Phytopath., 1925, xv, 543. [8] ALLARD, Journ. Agr. Res., 1917, x, 615. [9] STAHL and CARSNER, 
Journ. Econom. Entomol., 1923, xvi, 476. [10] SEVERIN, Phytopath., 1921, xi, 424; SmiTH and 
Boncqurt, Phytopath , 1915, v, 335. [11] KuNKEL, Phytopath., 1926, xvi, 67 (abstract); Amer. Journ. 
Bot., 1926, xiii, 646. [12] McCLintTock and SmirTH, Journ. Agr. Res., 1918, xiv, 1. [13] NELson, Michigan 
Agr. Exp. Sta., Bot. Tech. Bull., 1922, 58. [14] Eckerson, Bot. Gaz., 1926, lxxxi, 204; JoNEs, Bot. 
Gaz., 1926, Ixxxi, 446. [15] OxirsKy, Science, n.s., 1924, lx, 593; Journ. Exp. Med., 1925, xli, 129 
16) Munvanta, Science, n.s., 1925, lxii, 37; Purpy, Bot. Gaz., 1926, lxxxi, 210; GoLDSWoRTHy, 
Phytopath., 1926, xvi, 873. [17] Topacco, Iwanoski, Ztschr. f. Phanzenkrankh., 1903, xiii, 1; Palm, Bull. 
Deliproefstat. te Medan, Sumatra, 1922 xv, 1; Dickson, Macdonald Coll., Quebec, Tech. Bull., 1922, 
2; Kunkel, 1924, v. sub. ‘*‘ Graminacew’’; Rawlins and Johnson, Phytopath., 1924, xiv, 55 (abstract) ; 
wokin, Phytopath., 1926, xvi, 66. GRAMINACEX: Matz, Porto Rico Exp. Sta. Journ., 1919, iii, 65; 
inkel, Bull. Exp. Sta. Hawaiian Sugar Planters’ Assoc., 1921, iii, 44; Ibid., 1924, iii, 115; Ibid., 1924, 
ii, pt. 2; Science, n.s., 1922, lv, 73; McKinney, Eckerson and Webb, Journ. Agr. Res., 1923, xxvi, 605. 
P oO: Smith, K., Ann. Bot., 1924, xxxviii, 385. [18] JoHNson, Phytopath., 1926, xvi, 745. 
19) WALK? Phytopath., 1926, xvi, 431. [20] Dickson, Science, n.s., 1926, lxii, 398. [21] ALLARD, 


pt 








902 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


18 Henderson Smith: Recent Work on Virus Diseases in Plants 


Journ. Agr. Res., 1916, vi, 649. (22) MULVANIA, Phytopath., 1926, xvi, 853. [23] DooLiTTLe, U.S. Dept. 
Agr. Bull., 1920, 879, [24] e.g., CHAPMAN, Mass. Exp. Sta. Pub. Doc., 1908, 31; and Ibid., Pub. Do 
1913, 31; Woops, U.S. Dept. Agr. Bull., 1902, 18. [25] Attarp, U.S. Dept. Agr. Bull., 1914, 40 
[26] QuUANJER, Inter. Pot. Conf. Rept. Roy. Hort. Soc., 1922, 127. [27] as in 7. [28] Jomnson, 
Phytopath., 1921, xi, 446; and Ibid., 1922, xii, 438; Goss, Nebraska Exp. Sta. Bull., 1924, 26; Goss 
and PELTIER, Ibid., 1925, 29; Tompkins, Phytopath., 1926, xvi, 581. [29] JoHNSON, Wisconsin Univ 
Agr. Exp. Sta. Res. Bull., 1925, 63. [30] Carsner, Phytopath., 1925, xv, 745. [31] JoHNSON, Science, 
n.s., 1926, Ixiv, 210. [32] ScHuULTz, Science, n.s., 1925, Ixii, 571. [33] See DuGGAR and ARMSTRONG, 
Ann. Missouri Bot. Gard., 1923, x, 191: MuLvanta, Phytopath., 1926, xvi, 853; JoHNsSON, Phytopat 
1926, xvi, 745. 














Section of Psychiatry. 
President—Dr. W. ALDREN TURNER, C.B. 


Progression and Regression in Two Homosexuals. 
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(I) Dr. T. A. Ross. 


THERE has of late been a considerable demand that psycho-pathologists should 
produce less theory and more case material, yet it is difficult to get such material 
published. It is apt to be very bulky; editors fight shy of it. Nevertheless it is 
essential that material should be forthcoming if psychopathology is to stand. The 
Freudian literature is much tco full of such statements as: “ Now psycho-analysis 
teaches us.”’ But where it does so is usually not stated. Probably those who write in 
this way have come across evidence in the course of their own practice which bears out 
their statements, but there does not seem to be any wish for converts in the move- 
ment. The psycho-analysts seem to agree among themselves that certain things are 
taught by analysis, and they do not seem to be under any compulsion to prove 
to others the truth of what is accepted by the orthodox. The two cases which 
we are about to describe appear to support certain doctrines on which the analysts 
are agreed ; many of their features are difficult to explain except on a Freudian theory. 
In saying this we make no claim to be orthodox Freudians ; they, indeed, would 
reject us without consideration did we venture to do so. If it is necessary to explain 
our position we feel that certain fundamentals of Freud’s views are true, that 
on these he has raised a superstructure of less sound material. We may leave it 
at that. 

With regard to the two cases which we propose to present there is a further 
interest, viz., that which concerns homosexuality. Homosexuality is generally 
regarded as essentially a fixed thing; a person is afflicted with a certain degree of 
homosexuality, and for that person it is a constant thing, a part of his make-up. 
Often enough that may be so. But in one of the patients before us homosexuality 
was merely a symptom—a very complex one it is true—and like all symptoms there 
was a time when it began faintly, a time when it grew slowly, and a time when 
it faded and disappeared. In the other case homosexuality did not emerge into 
consciousness till the patient was in his prime. It persisted in consciousness for a 
time and then was projected. In neither case was it static. 

Lastly, each of us is individually responsible for the description of the case and 
ilso for the comments. The paper is, therefore, not so much a joint production 
as two separate contributions, which are presented together because they show so 
strikingly that a complex symptom of this kind may upon examination prove to be 
the index of very different processes and the herald of very different events. 


A CASE OF HOMOSEXUAL INVERSION. 


The patient, first seen in January, 1925, was a man of wide culture and possessed 
)f great energy in his business, in which he had been highly successful. He was 47 
years of age, and of spare habit of body; on physical examination he presented 
no features indicative of any departure from the masculine norm. His dress 
vas on the whole careless; there was nothing neat about it. His physical health 
was good. 

Ap—Psycn., 1 [February 8, 1927. 
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His mood was, on the whole, depressed ; but at times he was in a state of intense 
resentment against the fate which was causing him to be obsessed with certain mental 
images which were loathsome to him, and which were preventing him from con- 
centrating on other subjects. His work had become impossible, and he had ceased 
to be able to take pleasure in art, music and the other good things of life in which 
he had formerly delighted. 

So far as he could remember he had never taken any interest in women, except 
that he liked to talk to them in company. As a young man in his twenties he 
used to walk home from church in the company of two young ladies, and he 
enjoyed doing so. After some time their mother withdrew one of them, and he was 
thrown against his will exclusively into the company of the other. This was a 
source of worry to him. He felt that he was being regarded as an eligible suitor, and 
he soon gave up the friendship. Further exposures to the risk of marriage made him 
shun society; thereafter he occupied much of his spare time in philanthropic work. 
It did not strike him then that this betokened anything anomalous in his sexual 
attitude. He was simply not interested in the question, and disliked being pursued. 
His new interest lay chiefly among boys in the east of London. Among them 
he made many friends; certainly no trace of conscious sex feeling was aroused by 
them, not at any rate for many years. 

A few years before he came under observation, however, he began to realize that 
there were some constituents among his ideas concerning the male sex besides those 
of normal philanthropy. He began to imagine a man taking him and “ doing 
something to him’’—-what, he did not clearly visualize, though he recognized it as 
something wrong. He became full of doubts and fears. In July, 1922, two and a 
half years before he came under observation, he had a miserable undefined interest in 
the “ behind” of a golf caddie, which made him so ashamed that he could not bear 
to mention it even to the doctor whom he was consulting at that time on account of his 
doubts and fears. Later that summer he was bathing with a boy, who stood in 
front of him on the shore, naked, presenting his back and complaining of a pain 
in a vein just above the knee. The patient touched the vein and had a curious 
sensation of thrill. He told the boy it would be all right and ordered him to dress. 
At this period he had begun to associate love with doing something face to face, 
and hitherto he had no idea of love-making otherwise than as face to face. Later 
that day, however, he had an extraordinary feeling of exaltation, and kept repeating 
to himself, ‘Happy in love and happy in chastity.” The morbid interest in the 
caddie’s “ behind”’ disappeared, and he became much happier than he had been for 
some years. He became gradually more developed as regards the entire sex 
question ; it had become a combination of psychical love with an embrace face to 
face. Later, he came to think that this forgetting of the “ behind” was more 
apparent than real, for he recollected that during this period interesi was usually 
aroused by the sight of the bare knees or neck as seen from the back. 

Some months later he was having a holiday with two brothers, aged 17 and 123. 
He was reading to them. The younger was sprawling on the sofa face down. He 
looked up from his book to see the elder gazing fondly, as he thought, at the arch of 
the buttocks of the younger. He dismissed the idea as crude. A little later the 
interest in the behind increased, and about this time he dreamt of a valley between 
two hills. During a subsequent attack of influenza he realized without the aid of a 
psycho-analyst that this must mean the buttocks. It would not, however, be 
justifiable to cite this as an interpretation arrived at by the patient independently, 
without the help of the Freudian school. As was said at the beginning, the patient 
was a man of wide culture. When he came under observation he had a considerable 
knowledge of psycho-analytic doctrine though he professed to have read little of the 
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literature. Of late years general literature has been so full of this doctrine that no 
widely read person can hope to be in a state of innocence regarding it. All that is 
meant is that no analyst was in attendance. 

About eighteen months before he came under care he had a frank dream of a 
boy’s buttocks, which recalled the memory of a homosexual act which he had 
witnessed at a preparatory school. He recollected that at the time of this occurrence 
no emotional feelings had been aroused, neither desire nor disgust. He had merely 
looked at it and forgotten about it. But after this dream he had no peace. Formerly 
he had been fond of boys and men; he used to go to his boys’ clubs and boys’ schools 
and had been “ hail-fellow-well-met”’ with everybody. He had also got on splendidly 
with men. Now in his association with them there was nothing but degradation. 
Whenever he saw a boy, especially if he were wearing a short jacket, he could not 
avoid visualizing his bare buttocks. Soon after, he had the influenzal attack referred 
to; and with it there was great depression. Then followed an alternating state. 
In the one phase there was this interest in the anus, always felt to be wrong and 
hateful and accompanied by shame. There was sometimes the capability of trans- 
ferring this interest to the anal region of women, but this was accompanied by great 
fear. In the other phase there was interest in face-to-face love with males, which 
appeared to the patient to be normal, but not to be carried out because of absurd 
conventions and because it might disturb the peace of mind of the partner. In this 
latter state the penis of the partner was of importance; what he himself did was 
vague. 

As time went on the aual interest, with all its psychical disturbances, began to 
assume the major rdle. The patient could not see a boy without the appearance of 
the anal image; he could not think of a woman without the word “ shit” coming to 
his mind. His misery became so intense that he could see no escape save by suicide, 
and in September, 1924, he made an abortive attempt in this direction. After this 
he became more and more unfit to do his work, and on January 20, 1925, he came 
under care. 

The patient then regarded himself as a pure homosexual of passive or feminine 
type. He regarded the matter as chemico-physical, hereditary, inevitable. What 
he desired was that somehow he should learn how to reconcile himself to his 
terrible misfortune. 

This view of the essentially hereditary physical nature of homosexuality is that 
which probably receives the greatest amount of support from sympathetic opinion. 
Uninformed opinion is usually that the homosexual is a vicious person who has 
chosen to do the wrong thing, when he could equally have chosen the right. The 
earlier scientific observers naturally reacted strongly against this view. They found 
among homosexuals many high-minded persons, valued public servants, courageous 
soldiers. They found among them many who, from the highest motives, had 
refrained all their lives from the slightest attempt at carnal intercourse. It was, 
therefore, impossible to endorse the crude lay view of the vicious person. Bloch [1] 
called these people pure homosexuals, and distinguished between them and those who 
practised sometimes homosexuality and sometimes hetero-sexuality. Havelock 
Ellis [2] considers that the hereditary element is the most important factor in the 
genesis of the condition, though he points out that there is often some event which 
determines its manifestation. As might be expected, Freud and his school have 
explored the possibility of the condition being one which is acquired, and their con- 
clusions differ considerably from those of the earlier writers. They may be summed 
up as follows: Passive homosexuality in the male and active homosexuality in the 
female are probably physically determined; active homosexuality in the male and 
passive in the female stand a good chance of having been acquired [3]. There is 
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really not much difference between these views except that more emphasis is laid 
by one school on heredity and by the other on environment. For practical physicians 
the special doctrines insisted upon by each are almost equally important. As the 
sequel of the case we are now studying shows, we shall be wise if we neither sit 
down with folded hands and say that nothing can be done, nor make promises that 
we can transform a sufferer from this anomaly into a perfectly normal hetero- 
sexual person. Anyone who has departed so far from ordinary development will 
probably always be a person for whom marriage should be regarded with considerable 
misgiving. 

As already stated, the patient had regarded himself as a pure feminine, and no 
attempt was made at an early stage of his treatment to alter this belief. He had 
what seemed to him good reasons for his view. All his ideas of exalted love were 
associated with males; his dreams were of males, and of very masculine males 
indeed. They had great beards, and were large and powerful men. The patient 
felt that he himself was a great exponent of the feminine mind. He told me that 
men made a great mistake in being, as most of them are, clean shaven; that all 
women would prefer to be made love to by bearded men. On its being pointed out 
that the ladies of a household commonly said that they would have nothing to do 
with their men if they grew beards, he said that I should know that what they said 
openly did not necessarily represent their wishes. The inference was that the beard 
was a species of exhibitionism which was objected to in public. The patient also 
felt at home with women if he was in the company of several of them; he felt that 
he liked gossiping with them, “with his sisters,’ as he put it. He had also felt 
that when he went to business meetings with men he would have liked to go gaily 
dressed and be the lady of the party. There was also the fact that in his phantasies 
of sexual union the penis of the partner was important ; his own was not. Against 
this view there was the anal interest, which was certainly not an interest in his own 
anus, but in that of someone else, male or female. This seemed to negative pure 
passive homosexuality. His clinging to the idea that he was of that nature may be 
ascribed to two reasons: (1) He had been told repeatedly that he was “ pure 
woman,” and on grounds which will be shown later this was probably the more 
important. (2) His insistence may have been a protest against that which was a 
source of absolute horror and detestation. If only he were feminine the anal 
interest might perhaps have no real existence. He did not consciously look at it in 
this way; he said that what upset him was that he, a pure homosexual and a woman 
at that, should have contemplated doing what is a masculine act. 

Seeing, however, that what he was aiming at was reconciliation with his 
position, nothing at first was attempted beyond trying to achieve that end. He was 
assured that he need not loathe himself for that for which he was not responsible, 
that it could not at one and the same time be true that he was suffering from a 
physical anomaly and that he was blameworthy. This view seemed to help him, 
but in a few days he produced a document of grievances against a number ol 
authorities : against Providence for making a muddle; against the whole community 
for telling people like himself that they were sinners, for actually imprisoning them 
whilst they themselves freely resorted to prostitutes, for leaving female homosexual 
sinners free to do as they like, for preaching that male love is necessary for the 
procreation of children while they use contraceptives on an increasing scale, and for 
withholding the slightest meed of praise from those homosexuals who abstain from 
following their natural desires ; against friends for advising marriage; and finally 
against doctors for preaching altruism against those who have murdered themselves 
with altruism for years and are sick of it; these doctors even say “ they have given 
a good talking to those of us who have rebelled against convention; and when we 





oh Gh bate 





. 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 907 





Section of Psychiatry 13 


are haled before a court for following what they know perfectly well is our nature 
they never raise a finger to save us and to let the community know the truth.” 

This charge, of which the above is a condensation, was listened to without 
comment of a-critical kind, and no objection was raised to any count in the indict- 
ment. Three days later the patient had overcome his feeling of resentment against 
the universe and said that he had no grievance against nature, which often bungled, 
nor against the members of society for being bound by convention, which is an 
honest attempt to aid the evolution of human goodness and achievement; that 
though heterosexuals in one sense gain unjustly by freedom for crude love, yet 
homosexuals gain by their really increased opportunity for renunciation. During 
the next fortnight the details of this renunciation were fully worked out by the 
patient with the result that he felt no longer afraid of his affection for boys, and 
though the anal image persisted it no longer assumed a degrading aspect. During a 
week-end he visited a preparatory school and enjoyed his association with the boys 
very much, quite as in the old way before he became ill. 

About the middle of February, just after this position had been gained, the patient 
said that for some months he had been noticing that there had been an increase of 
growth of hair on the hands, arms and chest, also that his penis had been growing 
greatly. At the same time he had a vague dream of women’s breasts, and thought 
of it after awaking without aversion. He felt that the idea of women’s breasts would 
previously have caused a certain amount of disgust. The suggestion was then made 
that possibly he was not a pure homosexual after all. He was mildly interested in 
the idea. 

A fortnight after his visit to the preparatory school he again spent a week-end at 
it, and when he returned he appeared to be in a state of depression. The fear was 
expressed that he had once more been upset by anal images, but the explanation 
which he gave was of an entirely different and indeed unexpected nature. After 
some difficulty he confessed that he had been greatly disappointed because the lady 
of the house had been away from home. He had been himself astonished that her 
absence should have affected him, but he had no doubt that it was truly the cause of 
the failure of the trip. 

When the patient came under care in January he had very little recollection 
of the facts of his boyhood, but he always maintained that he was sure that he had 
had no interest in girls. Soon after the week-end just referred to, he remembered 
much to his astonishment that he had been in the habit of going to young people’s 
parties, and that he had danced with girls with pleasure, even that he had sat out 
with several. The pleasure which he remembered now was not sexual in the sense 
in which he understood that term in later years. It was not accompanied by any 
physical manifestation. Indeed no such manifestation had happened to him at all 
till a few years before he came under observation, when his homosexual consciousness 
was aroused. A few days later there came a memory which seemed to decide not 
only that he was not an obligatory homosexual but also to explain why he had been 
diverted so completely from the heterosexual path. Somewhere about the age of 
15 he was sitting on a lawn with his legs wide apart, and a girl came and sat 
between them close up with her back to him. His recollection is that he had no 
genital sensation whatever, but he suddenly found himself undoing her dress which 
fastened up the back ; when he had got some way with this her mother appeared and 
was furious. He was staying at the house. She forbade her daughter to see him 
alone again, and next day he went home. He never returned to that house ; he met 
the girl subsequently, but disliked her. 

It was pointed out to the patient that he had been interrupted while committing 
a heterosexual act, even though this aspect of it had not been in consciousness ; it 
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was also suggested that the whole affair had been rapidly subjected to repression, 
that his already delayed sex consciousness was by the unpleasantness of the sequel 
to the act delayed still further, and that when it did develop it was inhibited from 
doing so in a heterosexual form. After the event an interview with a lady alone 
was avoided, the risk of unpleasantness was too great. The patient was also told 
that it is probably true that bi-sexuality is hardly abnormal in boys about the time 
of puberty, though the form of choice is the active masculine ; the boy who acts the 
passive part often does so under duress. The patient, therefore, when puberty came 
to him at 40 years of age adopted the active réle; he was male homosexual because 
up to the time of the awakening of sex consciousness, homosexuality had given him 
no trouble, whereas heterosexuality had. These considerations appeared to the 
patient to be reasonable. Thereafter his normal heterosexuality unfolded itself with 
inconvenient rapidity. 

Before, however, the history is traced further it may be worth while to examine 
certain theoretical considerations. In the literature there will be found other 
examples of change of sexual object having occurred in comparatively late life. 
Ellis [4] describes persons who veered round after disappointments in normal love. 
Oberndorff [5] describes a woman who had been seduced by her brother at the age 
of 10. She feared pregnancy and thereafter masturbated till the age of 16 when she 
again associated with men. At the age of 25 she again feared pregnancy and there- 
after became definitely homosexual. There is, therefore, nothing unprecedented in 
recording mere changes, but as there is a considerable amount of pessimism with 
regard to all homosexuality, especially when the history shows no normal period, it 
is worth while repeating that such changes do occur. 

The present case has, however, some other points of interest. To one of these 
allusion has just been made. The patient had been heterosexual, and though this 
had continued up to 15 years of age he had lost all memory of it. He had 
attempted what was probably a sexual act without understanding what he was 
doing. We have here examples of two forms of repression—repression from 
consciousness into an unconscious system of that which is associated with 
unpleasantness, and the prevention of emergence into consciousness of something 
which previously had never been in consciousness, but which was destined to be 
active before it became conscious: if this is true the case is one which deals a 
serious blow at the physical or engram theory of memory. According to this 
theory that which is not in consciousness is only a neural disposition or engram ; it 
has only potential activity and cannot play any purposive part in influencing 
conduct till it is reproduced in consciousness—till it is ekphorized. It is difficult to 
escape from the contention that the effect associated with the trauma in the garden 
repressed the memory of the experience into an unconscious, which was, however, a 
part or aspect of his mind that helped to influence his conduct for many years. It 
is not easy to see why a person who had hitherto enjoyed the society of the 
opposite sex should thenceforth cease to do so (except under special circumstances 
of safety) if the new conduct were due only to the fact that certain engrams had 
failed to be ekphorized. Failure to ekphorize could hardly have induced a carefully 
chosen life for a long time. It is really considerably easier to suppose that the man 
was a common liar who remembered all the time that he had once been fond of 
girls, that he had been caught misbehaving, and was so poor a creature that he had 
been careful never to put himself where such a catastrophe could happen again, who 
had later on, when sexual desire became prominent, bethought him that he could 
satisfy himself more easily by sodomy than by the awful risk of women, who 
instead of satisfying this lust went about to doctors saying that he felt degraded, 
yet who, when he was told that he had done nothing degrading, dropped the idea of 
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sodomy before he had taken on that of normal heterosexuality in any lustful form. 
This is an easier view than the engram view which really fails to produce a dynamic 
picture at all, but it is a more difficult view than that which suggests that there 
were mental processes directing the patient’s conduct, but that he himself was 
unaware of them. It might be said that the act of unbuttoning the clothes had 
nothing to do with keeping sexuality in general repressed. It may be said that it was 
not a sexual act, that it was a purely instinctive or automatic one and not purposive if 
the purpose was not conscious—if the purpose was conscious we again revert to the 
“liar” theory. It was not automatic, for it had never been done before; it was not 
instinetive. We can hardly predicate an instinct for unbuttoning clothes. It must, 
therefore, have been purposive and its purpose must have been to take the lady’s 
clothes off. That can really be only a sexual purpose. We must, therefore, take it 
that he had thereafter been subjected to a repression of sexuality. 

When he had been freed from the incubus of this repression he immediately 
began to fall in love with women, and in a few weeks was definitely so with three, 
all of them many years younger than himself. He became obsessed with the 
idea that he must marry soon or he would before long be too old to do so. From 
many points of view any thought of his becoming engaged to one of them was to be 
deprecated, and he was repeatedly advised against such a course. He did, however, 
become engaged to one, not because he liked her most, but because she was the 
oldest. It seemed that this was in obedience to the now flickering light of his old 
altruism. It must be confessed that so far the comparative success of his development 
had been accompanied by deterioration of character. In the old days all thought of 
doing anything which might damage a sexual partner had been rejected, but now he 
behaved for a time in a very irresponsible way. The engagement was no sooner 
made than he broke it off. He was not ashamed of this for several weeks, saying 
merely that he was sorry if he had caused any trouble. The story of Faust is an old 
one with several aspects. The moderns have usually been grieved for Margaret, the 
older writers like Marlowe did not mention her; for them the tragedy is that of the 
venerable sage who, when given the gift of youth, could commit only one folly after 
another; to the present writer there seems room for pity for Mephistopheles, who 
was unlucky enough to be an agent in helping these things to come to pass. 

When the patient realized, as he did, that his conduct had been reprehensible 
there was a period of some weeks of depression with a certain revival of anal images. 
This, however, disappeared later and was replacad by a saner, steadier view. If 
marriage comes he will not refuse it, but he is no longer obsessed by sexual desire 
in any form, neither is it a thing to flee from. 

P.S.—Since the paper was written this patient has married. 
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THE history of this patient is of interest from the manner in which it furnishes 
data for psychopathological theory. The case presented an unusual opportunity for 
observing the gradual development of a psychosis from a very early stage. It is by 
such cases as this one, in which there has been no interference by a physician (who 
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is presumably prejudiced in favour of a particular hypothesis), that psychopathologica! 
theory must stand or fall. In the clinical records on which the Freudian psychology has 
been founded it has usually been possible with considerable show of justification to 
allege that many of the fundamental premises were furnished by the observer, and 
accepted and elaborated by the patient. In this instance there was no suggestive 
interference on the part of the observer: the symptoms unfolded themselves 
spontaneously under his eyes. The history of this patient also illustrates some 
pitfalls in early diagnosis. Superficial examination would have led to the belief that 
a psychoneurotic (obsessive-compulsive) type of disorder had passed directly into a 
psychosis. More critical examination showed several differential points in favour of 
a psychosis from the beginning. 


Case of W.B., aged 54. 


The patient came complaining of troublesome thoughts, which insistently recurred. 
For example, after retiring for the night, it would occur to him that the fire had not 
gone out, or the house-door had not been shut, and he would often have to get up to 
re-assure himself on these points. He had always been over-careful in matters of that 
kind, and in his personal cleanliness, but in the last few years his carefulness had 
been increasing and he had feared that it portended insanity. On admission he was 
afraid also that he had diabetes. His lack of concentration, which depended, at least 
in part, on his troublesome thoughts, had made him unfit for work for the past seven 
months, and he had been depressed to a varying degree for the same _ period. 
Whenever he worried he had unilateral (right-sided) headache, and pain in “ the 
middle of the stomach.”” He complained also of pain in the eyes, of becoming hungry 
too soon after meals, of constipation, of frequency of micturition, and of impotence. 

Family History.—_-He was an only child. The rest of his mother’s children, 
with whom he was brought up, were much older than he. The eldest step-brother 
had “ religious mania” at 20, and had never completely recovered. The remaining 
step-brothers and sisters were unsuccessful in life. His mother and his father were 
both described as “ nervous ” and “ very high-strung.”” He himself had three children, 
all more or less “ high-strung.”’ 

Physical Condition.—He was of the spare, athletic type, and of sallow complexion. 
There were mastoidectomy scars in the right post-auricular region, and there was 
complete loss of hearing to watch and voice on the right side. There was rarefaction 
at the apices of four teeth. Radiography showed the stomach to be in the false pelvis, 
but it emptied in two hours. There was a right inguinal hernia, without symptoms. 
The blood-pressure was 110—70, the red blood-cells were 5,450,000, and the white 
blood-cells 6,600. 

Personal Historu.—As a child he was afraid of the dark, had nightmares, and was 
considered delicate. He was at first at a day school, and when it was planned (when 
aged 11) to send him to boarding school, he begged his mother not to allow it. She 
yielded and he remained at home with a tutor. When aged 19, following a period of 
idleness and aimlessness after leaving school, he became apprenticed to a trade. He 
changed his employer several times after his apprenticeship had ended, but always 
for promotion. For the past seventeen years he had remained with the same firm, 
whose business had grown immensely under his supervision. The owner of this 
business, of which the patient was manager, had never appreciated his work fully, 
and had been inconsiderate and even nasty on several occasions. 

The patient worked very hard during the war—till 2 or 3 a.m. with only four 
hours’ sleep. He was not a good business man, although he was efficient at the 
practical part of his own work. 
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He had had several illnesses. At 32 he underwent a radical mastoid operation, at 
what was said to be a late stage of the septic process; and he had had his ear 
inspected and cleaned regularly ever since. For two years before the operation his 
wife had observed that he was “ nervy” about everything. He frequently suffered 
from bronchitis and several times had carbuncles and attacks of influenza. 

Personality (from wife and himself)—He had always been “naturally fussy,” 
being over-exact and over-scrupulous in everything. His clothes were very dapper, 
and his bedroom stank of eau-de-cologne. He was extremely cleanly in his habits 
and spoke with horror of dirt. Once in a moment of inspiration he remarked that he 
was beastly clean.” Trifling ailments in himself or in his children were always 
associated with excessive anxiety, and he was also habitually afraid that the children 
might meet with some accident. He was inclined to be pessimistic in everything, 
and lacked self-confidence. His chief interests were his house and his work, and he 
seldom indulged in any recreation away from home, but in the last two years he had 
spent Sundays golfing. He disliked being alone, and was very dependent on his wife 
for everything. He was shy and sensitive. His mood tended to be depressive, and 
after his many attacks of influenza he was “ frightfully depressed.” In these 
post-influenzal periods the thought would suddenly occur to him to his dismay, 
while he was shaving, that he might attack his wife with the razor. He was very 
conscientious and “ took things rather hard.’’ His work was always difficult for him. 
He was © sound, but slow,” but except when physically ill, he had felt capable of it. 
He felt obliged to be always doing something—could not take things easily. His 
employer was “ very brilliant,” and the patient felt the inferiority of his own mental 
equipment. He had always lived up to the full extent of his income. 

Present Iliness—His wife had noticed for two years past that he was very 
slack’ at his work, whereas formerly he had been very keen. At Christmas, 1924, 
the patient felt himself unusually well, but in January, 1925, he had influenza, and 
was mildly depressed and less capable of work after it. In April he ceased marital 
relations lest he should injure his health. 

In May, 1925, a carbuncle appeared at the back of his neck, and it drained for ten 
weeks. Following its appearance he became more depressed, and his depression 
increased suddenly in the last week of June, while he was on holiday. His only son 
had just gone back to school at that time, and there came to live near him his 
brother-in-law, a very successful man, with whom the patient had always compared 
himself unfavourably. (‘‘ He is absolutely brilliant ; I found I could not keep up with 
his conversation.”’) On returning to work in July he found he could not do it, had a 
great dread of responsibility, and worked only afew hours a day. It took him hours 
todo what he used to do in a few minutes. He had to revise numerical additions 
again and again. Soon he began to give vent to definitely depressive and hypo- 
chondriacal ideas, e.g., that “ one half of his head had gone.’’ He said that he had 
not been a good husband, and although he did not speak directly of suicide he disliked 
having a razor about. His carefulness about details increased, e.g., whether the gas 
was turned off at night. He lost weight, but regained it with special dieting. His 
sleep in the last two months became scanty and broken, and he became gradually 
more and more useless at his work, from pre-occupation and consequent lack of 
concentration. 

On his admission in January, 1926, the first thing that struck the observer was 
the extreme neatness of his dress, and his general air of great personal care and 
cleanliness. He looked slightly anxious, and complained that he was depressed and 
worried. He talked readily about himself, mentioning the complaints already 
enumerated, and, finally, with some hesitation and reluctance and with prefatory 
remarks that it was “awful,” he said that he had for some time been afraid to be 
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among a crowd of men, because then he had sensations in his genitalia. He 
reiterated that these sensations horrified him, and he assured the physician 
repeatedly that he had no desire for these sensations. There was no formal disorde 
of thought, and his sensorial and intellectual resources were intact. He had insight 
for the fact that he was ill, and that his illness had a mental colouring. 

The remainder of his symptoms are best taken in the chronological order of 
their development while he was under observation. 

For a time his pre-occupations were with apparently indifferent and trifling 
topics, such as whether he had extinguished a match before throwing it away, and 
where he had thrown it. He had always been very careful as to cleanliness after a 
stool, and this carefulness had recently increased to a degree that worried him. He 
was also concerned about his health—he thought that his headaches, being right- 
sided, might indicate that his former ear disease had lighted up and affected his 
brain. On this point he had difficulty in accepting re-assurance. He ceased, 
however, to be anxious about the possibility of his having diabetes. 

On February 15, 1926 (nearly three weeks after he first came under observation), 
he was much disturbed by the thought, “I have been unfaithful to my wife,’ which 
had occurred to him after he had smiled to a woman friend that day. He professed 
to be “ comforted” greatly by the assurance that “it is just those thoughts that are 
most repugnant that tend to be insistent.” He always apologized very profusely 
——e anything “dirty” (e.g., as to stools—‘‘ Excuse my mentioning 
this ’’). 

On the evening of February 15 he attended a concert, at which he had erection, 
with the thought, “ Well, I’m far enough away from the man next me.” He 
attributed the erection to a distended bladder and to tightness of his belt, but was 
nevertheless horrified at the feeling and its accompanying thought. On the same 
night he went to bed with a feeling of local sexual tension, and was afraid that he 
would have a nocturnal emission. The latter did occur and he was very much 
distressed, for two reasons ; first, that it was “ dirty,” and second, he believed that 
it was caused by the homosexual ideas of the preceding day. He would not accept 
the re-assurance that homosexuality was a normal component in many people, but 
was on the contrary horrified at the idea. Promiscuous sexual thoughts about 
women were also greeted with extreme repugnance. 

On February 18 in response to some general inquiries, he said he had begun to 
“fancy” things. He explained that he thought—but he “‘ was not sure ’—that as 
a child —“ oh, a very tiny child” aged about seven—he might have invited another 
boy into a lavatory, but he “did not do anything” (he thought). It had also 
occurred to him that he used to have “itching piles” and used to tear at them 
savagely—'‘‘ perhaps this was the same thing, and not really piles at all.”” He had 
used an ointment and stopped scratching after it was applied. 

There was now a definite and complete change in the nature of his obsessive 
thoughts. His pre-occupations with indifferent topics, e.g., where he had dropped a 
match, ceased; and the content of his pre-occupations became entirely homosexual. 
On the 20th, he complained of ** pressure in front and behind,” became panicky, and 
sent for the physician, who inspected his genitalia and anus and assured him there 
was nothing wrong. On the night of the 20th-21st he had a nocturnal emission, which 
was “ too beastly’ and “horrible.’”’ On the 21st he was much concerned to know 
why ihe physician had examined him. ‘‘ Did he want to see whether I had really 
done anything ? Or was he trying to test me?” On the 22nd he became afraid, while 
bathing, that his “front would touch his back.” He took precautions while drying 
himself, holding his genitalia up in front and keeping his legs together. Spontane- 
ously he said “It’s not a wish. It’s a fear that the dread will turn into a wish.” 
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He added that he avoided going near other men, and that he feared other people 
would observe this and consider him “funny.” On the 23rd he recalled that he 
lived in bachelor rooms as a young man and that a colleague next door used to have 
friends to stay with him. He now wondered whether anything took place there, but 
stigmatized the notion as “absurd.” He said that he was desperately afraid that 
his homosexual ideas represented a wish in the “subconscious mind.” Asked 
whether he had read any psychological literature he replied that he had always care- 
fully avoided it, because of a long-lasting fear of insanity, but that on one occasion 
only he had heard an assistant speak of the “ subconscious mind.”’ On the morning 
of the 24th he did not get up before the nurses came to his room, but he rose later 
and washed and shaved before the masseur arrived. It then struck him, to his horror, 
that he was making himself clean and presentable for the masseur, but not for the 
nurses. A short time later the same morning, while cleansing himself at stool, his 
anus gaped and he thought of the masseur again, with renewed horror. When the 
masseur did arrive it occurred to him that he might be obtaining pleasure from the 
massage, and he was careful to avoid touching the masseur with his hands. After 
the masseur had gone, he thought “Tt is over now ’’—and then it occurred to him 
that he had not wished it to be over. Further, it occurred to him to speculate 
whether he had not always obtained a “ sensual pleasure’ from massage. He also 
wondered whether he did not anticipate a visit from the physician for the same 
reasons. He did not accept any reassuring explanations offered him, and remained 
pre-occupied. 

At dinner on the 24th he had a genital sensation which he thought portended an 
emission. He felt he would have to leave the table, but “ kept a grip” upon himself 
by “holding himself tight.’ This distressed him: “ Think of the others, what they 
would say—and the odour.” He asked next day whether “this kind of illness made 
him smell.’ His socks “ smelled more than they used to do.” 

On the 25th he had a presentiment that his son was ill. There was some 
foundation for this, as the boy had recently been sick, but had recovered, and the 
patient had heard no further news of him. Referring to his avoidance of other men, 
he said: “ You know, it’s a fear. It’s not a wish—but whether the subconscious . . .”’ 

On the 26th he indulged in a retrospect of his past life, saying he had been selfish 
towards his wife. He then related that twenty years previously after an operation, 
and twice subsequently after influenza, he had had a fear while shaving that he might 
do harm to his wife. On one occasion he had actually given away his razors. “It’s 
a fear, you know.”’ He connected this with a fear of insanity, taking his half-brother 
as an example, and also the case of a former assistant’s father who had murdered 
his wife and family. 

On March 1 he confessed that he had entertained suspicions regarding his wife’s 
infidelity with a groom with whom he used to send her riding. She was very fond 
of it, and the patient was very bad at riding. By the 4th, he declared that he 
remembered that he had enjoyed scratching himself and had made his pyjamas “ all 
dirty.” He now felt guilty about it—‘‘in a married man, too.” All this time he 
smiled rather readily, in spite of the depressing nature of his pre-occupations, and 
although he vehemently protested his horror of his own thoughts, he was much more 
pre-occupied than horrified. He spoke of his thoughts as coming up against his will ; 
they were all “ ridiculous,” but he “ could not throw them off.” 

The greater part of the night of the 11th - 12th was spent looking for lice in his 
bed. This idea about lice was superficially based on itching, and the presence of acne 
pustules which he feared were “ bites.” Diligent search on his part revealed particles 
in his bed which he called “ scales’ and collected in an envelope for the physician's 
inspection. He assumed them to be dead lice, or connected with lice, and was 
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horrified at the mere thought of them. He feared also that one might get into 
his ear and “eat through the bone” to his brain. His coat and pyjamas he 
also presented for inspection, saying that marks on them had been produced by lice. 
No reassurance had any effect. A few days later he proffered the theory that 
the “lice” might have been generated in an anal sore where he had scratched 
himself. He remembered that a maggot had appeared in an old truss. His wife 
visited him at this time and he blamed himself bitterly for not having followed the 
physician’s instructions about occupation and recreation, and for having “ made a 
fool of himself” by his absent-mindedness. On the 23rd he was very anxious 
about slight caries in a tooth, inspecting it repeatedly in a mirror. He was 
concerned also about hairs which he found floating in his bath, thinking they came 
from his anal region, and complaining also of irritation there, which he supposed 
might be caused by “ worms.’’ At this time also he said, with a considerable show 
of hesitation, that he had the idea that he had inherited venereal disease from 
his father. 

When playing billiards on the 27th the thought occurred to him that if he made 
a good stroke something might happen to his son, from whom he had been expecting 
a letter. In consequence he did not wish to make a good shot, but proceeded, to his 
consternation to make an unusual break of forty-two, hoping at every shot that he 
would miss. He was much perturbed all day afterwards but was relieved by a letter 
from his wife, who did not, however, mention his son. On March 2 he was 
pre-occupied by a “ horrible thing ’’ he found in his pocket—a piece of indeterminate 
organic matter, probably a raisin—which he supposed was dirt or a “scab” from 
someone else. 

On April 3 he asked the physician in an apologetic way whether he was 
hypnotizing him. On the 5th he stated that an “ awful idea’’ had occurred to him, 
viz., that someone had come into his room at nights. Four nights previously he had 
awakened to hear his door creak as if it were closing. He had also suspected that he 
was drugged, because he always awakened in perspiration about the same hour of the 
night. After some pressure he said that he suspected another male patient (the only 
one with whom he had been a little friendly, and who belonged to a similar social 
station) who had come into his room several times to borrow a book or to ask him to 
play tennis. He felt that this other patient had come to do “ something unspeakable ” 
(a homosexual assault) because his anal orifice now felt always so painful. “I 
thought R. was a decent chap—it’s awful—I know you'll call it madness, a delusion.”’ 
The patient then related almost word for word a conversation he had had with R. four 
evenings previously. R. said he had “an awful pile,” which “ hurt like h—,” and 
asked our patient whether he had a remedy. Our patient replied “No.” R. then 
“looked queerly”’ at him and the patient said “ What did you say?” R. replied 
“ Have you any literature?’ Both then went to the patient’s room and our patient 
gave R. some books, but he felt very uncomfortable and did not ask him to stay. On 
the morning of the 5th he found his tobacco pouch empty, having, as he thought, left 
it filled the previous evening, and he wondered whether R had taken his tobacco in 
the night “as an excuse for coming in.” 

He now explained his theory of April 3rd (vide supra) by saying that R. had told 
him that the physician had tried to hypnotize R. twice. The patient expectorated 
some “ brown stuff,” and opined anxiously that he “ must be rotting inside.” 

On the 7th he “felc confident’ that his ideas were justified, although he said 
this with dismay and had in the previous twenty-four hours assured the physician, 
who made an intensive effort at correction of them, that he now saw them to be 
false. He now added that R. had hypnotized him in his sleep, and that he had an 
“absurd idea” (which he nevertheless seriously entertained) that he had become 
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pregnant. He complained of abdominal pain and distension, and instanced a 
newspaper paragraph which he had read long ago, in which a child was said to have 
been found in the abdomen of a man at operation. At the same time the patient 
himself pointed out that his abdominal distension was probably due to a visceroptosis. 

At this point the patient went home, and his further career could not be recorded 
in detail. From a communication received from his doctor some weeks later, it was 
evident that he cherished his ideas of homosexual assault more firmly than ever. 

A letter from his wife on January 31, 1927 (more than a year after he came under 
observation), said that he had become more and more worried and that he brooded 
for hours together. His doctor reported that he had a settled conviction that he had 
syphilis. 

COMMENT. 


The history gives definite objective evidence, almost of experimental value, on 
several psychopathologo-theoretical formulations. 

The relation of the personal make-up to the type of subsequent psychosis was very 
close. The patient was excessively neat in his appearance and of scrupulous 
cleanliness, and these fulfilled very well some of the conditions of Freud’s anal-erotic 
character. He was not, however, parsimonious, as he lived up to the full extent of 
his income, nor was he excessively religious. His personal neatness and cleanliness 
were very striking even to the casual observer, and the emphatic misophobic trend of 
his psychosis was in close conformity with these characteristics. 

The appearance of frank homosexual tendencies, and their correlation with 
previous experiences—anal irritation and manipulation—were in close accord with 
the Freudian conception of the groundwork of such a personality. 

The repugnance of the patient for these ideas, and his continuous rejection 
of them, together with their subsequent appearance as delusions of homosexual 
assault, form an excellent example of projection and have the value of an experiment 
of nature directly observed. The early symptom of indifferent pre-occupation and 
its complete replacement by frank homosexual ideas, confirms with unusual clear- 
ness the Freudian conception of the formation of such obsessive symptoms by 
displacement.’ Their replacement by homosexual pre-occupations shows that the 
~ defence”’ had failed. 

More striking still are the patient's spontaneous comments on his symptoms, 
especially his formulations in terms of wish, desire, and fear. He began by assuring 
the physician, who had never suggested any doubt, that he had no desire for genital 
sensations in the presence of men, and that, in fact, they “horrified” him. His 
delicacy in mentioning anything “dirty” was exhibited by the profuse apologies 
with which he prefaced remarks of that kind. The conscious accompaniment of a 
local genital sensation was, “ Well, I’m far enough away from the man next me.” 
Then came the spontaneous but half-disowned and still vague memory of a homo- 
sexual incident in childhood. When he began to take precautions against a fantastic 
“ self-sodomy,” he said, “It’s not a wish. It’s a fear that the dread will turn into 
. wish.”” Here is very clearly and spontaneously expressed the conscious anti- 
thesis of a fear and a wish, in a way that suggests that the patient truly knew the 
origin of his sexual sensations as a wish, which, however, he could only allow to 
appear as a dread. But the defence was not at all successful, and the wish appears 
also in consciousness, but disowned consciously as a fear of the wish. His 
expression of a fear that his homosexual ideas represented a “ subconscious wish ” 
had a kind of tragic irony, coming from the victim himself, and being apparently 
so close to the truth. His obsessive ruminations about his anus and his relations to 
the masseur, coupled with his designation of massage as perhaps a ‘sensual 
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pleasure,” and his translation of his thought, ‘It is over now,” into “I wish it were 
not over,” furnish together a striking confirmation, directly out of the mouth of the 
patient, of well-known psychopathological theories, and might indeed have been 
taken directly from a text-book. It might be argued that the patient had imbibed 
psycho-analytic teaching, but he totally denied having read any literature dealing 
with psycho-analysis, and had in fact scrupulously avoided it. The clearly expressed 
antithesis of wish and fear, and his translation of “It is over now,” are such as 
could only have been made either by an earnest student of the subject, or by one 
who was suffering in himself. The spontaneity of these expressions, and the 
associated effect of horror, could not well have been simulated; and their genuine- 
ness was confirmed both by the previous personality and by the subsequent 
developments. 

The obsessive fear about his son’s health, along with the investment of his strokes at 
billiards with a magic potency in this regard, is at first glance not so easily accounted 
for, since the reason did not appear in the patient’s consciousness. Here, for the first 
time, some speculation may be permitted, since it does not affect the main argument. 
Superficial investigation revealed that the son’s further education depended on his 
father’s recovery. If recovery did not occur, the boy would have his career entirely 
blighted from lack of means. It is not far-fetched to suppose that the motivation of 
the fear was an unacknowledged wish to be rid of this responsibility. The occurrence 
of a magic investment of certain acts in this patient for only a limited period and in 
one specific instance, is striking, since there was no development of analogous 
compulsions at any time. 

The method by which his obsessive ideas underwent delusional transformation 
and elaboration is also of interest. The dislike of dirt, which had been so prominent 
in his previous history, became consciously connected with the anal region— 
particular matter became “lice’’ and lice underwent spontaneous generation in a 
hypothetical, self-inflicted anal sore. According to a Freudian theory, the sense of 
guilt associated with anal-erotism becomes displaced to apparently indifferent ideas, 
producing a repugnance for “ dirt,” but both the substitutive ideas and the erotic 
memories may exist side by side in consciousness, apparently unconnected there. 
In this patient they were consciously united (once more ?). 

The next event was the projection of his homosexuality on to another patient. 
The step was so obvious at the time that it was easy for the physician to anticipate 
it (without communicating his anticipation to the patient) and to know whom he 
would select. The person chosen was a man for whom the patient had a liking, and 
the only one with whom he had associated at all closely. This man was regarded 
as the aggressor, as was to be expected for several reasons: (1) because only by 
putting him in the active position could the homosexual trend be disowned; 
(2) because the emphasis in the patient’s ruminations had been on his own anal 
orifice, and (3) because of his general non-aggressive, rather effeminate make-up. 
The passive réle was carried to the bitter end in the subsequent fully conscious 
(delusional) phantasy of pregnancy. 

The genesis of his tentative delusions of being hypnotized is also of interest— 
a chance remark of the patient from whom he soon came to suspect aggression, and 
the subsequent application of the idea to his own relations to the physician, in 
regard to whom homosexual ideas had once before been vaguely mentioned. 

The patient’s relations with his wife were also of possible significance. Even in his 
ordinary health he had been accustomed to depend on her. She was a determined, 
aggressive, business-like woman who managed him in his illness as if he were a 
child. His thoughts about her long before the outbreak of his psychosis—his 
obsessive fear of killing her in periods of post-influenzal debility, and his jealousy of 
her groom—were illuminating, 
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They support the theory of the psychic connexion of marital jealousy with homo- 
sexuality and of sadistic tendencies with anal-erotism; connexions which may 
yet be symptomatically expressed in the further development of the psychosis. 
MacCurdy has warned, however, against accepting mere coincidence (which is all 
that is demonstrated here regarding these two pairs of facts) as evidence underlying 
the connexion between the members of each pair; and also against assuming that 
the idea of killing necessarily involves any phantasy of pain. 

Incidentally, the history of the development of the patient’s symptoms gives 
a stimulus to reflection on the nature of so-called “unconscious wishes” and 
“unconscious ideas.” It has been said that in a psychosis the “ unconscious ” 
comes to direct expression, usurping the field of consciousness. A study of this 
patient suggests that in some instances it is not so much that certain wishes 
are originally unconscious, as that they are conscious but may be treated in various 
ways by the patient who entertains them. The normal person either treats them 
with utter repugnance and can thrust them from him because his other wishes and 
interests are stronger ; or he acknowledges them frankly as part of himself. The 
psychotic cannot do either: he has to abhor what at the same time he ardently 
desires ; and projection occurs as a compromise between the desire and the fear that 
ran, for example, all through our patient’s illness. 

The diagnosis and prognosis were superficially difficult in the beginning. 
Superficially, the case had the appearance of an obsessive-ruminative type of 
psychoneurosis. But close inquiry revealed a very slow onset—one to two years, 
with a progressive lack of interest in his work and in his family. There was a 
gradual development of a total affective disturbance in the form of a depression, 
partly on a toxic (influenzal and furuncular) basis, but with a sudden exacerbation 
apparently in response to psychic factors (his son’s departure and his brother-in-law’s 
arrival). His obsessive ruminations developed in the course of the depression. The 
early hypochondriacal trends (that “ half his brain ’’ had gone, for example) were also 
significant of a psychotic process, although they were at first mentioned only 
tentatively. The relation of his fear of dirt, and of his hypochondriacal ideas—that 
lice had entered his ear, and his brain; that he was rotting inside; and that he had 
worms (anal) and their association with feelings of guilt, is of suggestive theoretical 
interest for the understanding of hypochondriasis. The frankly sexual and perverted 
nature of some of his obsessive thoughts from a comparatively early stage pointed to 
something more than a psychoneurosis. 


REMARKS ON BoTH CASES. 


Certain comparisons present themselves in these two cases, which help to explain 
the very different course they have eventually pursued. In the first case, whom we 
shall call A for convenience, the tendency that was ordinarily repressed was the 
normal heterosexual one; in B, the repressed tendency was homosexual and 
therefore socially inadmissible. Repression had been made effective in different 
ways: in A, by a social sublimation in a direction very far removed from 
anything that would suggest the nature of the original tendency. But in B there 
was not only the more direct sublimation in marriage, but the adoption of a 
number of oddities of personal behaviour suggesting that the heterosexual sublimation 
was far from being entirely satisfactory, and that a continued effort at repression was 
also necessary. The failure of the repressive efforts in B led to a much more serious 
type of illness than the failure of the sublimation in A. 

Discussion.—Dr. STANFORD READ said that in his experience male homosexuality arose 
mainly asa defence against a maternal fixation in childhood, and in every neurosis one could 
trace some amount of thistendency. He had confirmed the Freudian theories on this point. 
Homosexuality as a symptom might arise through internal factors and external circum- 
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stances, both of which might activate a latent trend which existed in some degree in all. An 
innate invert came into a different category. He was morphologically affected and psycho- 
logical treatment was of no avail. 

He cited a case to show that much might be done by means of psychotherapy in the 
treatment of certain types, and that homosexuality might be only episodic. He also mentioned 
the case of a patient in whom what appeared on the surface as bisexuality was really only 
seeking in the same sex something which symbolized part of the mother. Scientifically, it 
might be doubted whether such a trend should be called homosexual. 


Dr. MILLAIS CULPIN said that it had been noted by psycho-analysts that “true” homo- 
sexuality was incapable of being influenced by treatment, so that the term “ homosexuality” 
was plainly a wide one. The condition described by Dr. Gillespie as being present in his case 
—the “ over-scrupulousness ”’ of Janet—was common in varying degrees among the general 
population, and was occasionally followed by the development of a severe psychosis. Did 
Dr. Gillespie regard the early condition of his patient as being the same mental state as the 
later one or was a second pathological condition superimposed upon it ? 


,~ Dr. GEORGE JONES said that with regard to the patient in the second case and his neat- 
ness Lord Chesterfield in his letters to his son drew attention to the advantages of tidy ways 
and cleanliness in early life, saying, that those who at twenty were careless would stink at 
sixty. The patient in the first case was a man of wide reading. Had he forgotten his 
Horace? Had he read Juvenal or Martial, or Ovid’s line: “ Hoc est cur pueri tangar amore 
minus”? If he read Greek had he met with Lucian’s discussion of ‘“‘ Homosexual and Hetero- 
sexual Love,” or the poems of Strabo, of Sardis, in the Palatine Anthology ? 


Dr. N. H. M. BURKE said he would like to know more of the earlier history of Dr. Ross’s 
case; he commented on the suggestion that the patient really mentally reached puberty at the 
age of 40. Was it really a case of repression or was there lack of testicular sensation or 
endocrine deficiency? In that case, which came first, the mental or the endocrine factor ? 


Dr. Ross, in reply to Dr. Burke, suggested that the fright at the age of 15 might have 
delayed development. He made other quotations in reply to the classicai quotations given by 
Dr. Jones. He agreed with Dr. Culpin that homosexuality was only a clinical description and 
that everyone had some homosexual components, both anatomical and psychological. He 
agreed with Dr. Stanford Read that the patient was really asexual for forty years and actively 
homosexual for three years. 

i Dr. GILLESPIE (in reply) said that he agreed with Dr. Culpin that the condition of over 
scrupulousness recorded in his case was common among the population in general. He took 
the view that his (Dr. Gillespie’s) case was really a psychosis throughout, which in its earlier 
phases resembled an obsessive-compulsion neurosis. 
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Section of Tropical Diseases and Parasitology. 
President—Professor R. T. Lerper, M.D., F.R.S. 


The Action of Plasmochin on Malaria. 
By Puttre Manson-Baur, D.S.O., M.D., F.R.C.P. 


THE introduction of a new drug possessing a specific action upon the malaria 
parasite is an event of the first importance in the realm of tropical medicine. For 
now nearly three centuries quinine obtained from the bark of the cinchona tree, 
Cinchona succirubra (and its cultivated varieties) has been regarded for generations of 
physicians as the one example of a specific drug with a specific action upon a specific 
parasite. Alas! like many other shibboleths in medicine, more prolonged and intimate 
observations upon the action of quinine, or in fact any of the allied alkaloids of the 
bark, have shown that in many respects it fails to reach the ideal Therapia magna 
sterilisans of Ehrlich. Though there cannot be any doubt about its therapeutic 
excellence in the treatment of malaria, far less reliance is placed upon quinine 
as a means of extirpating malaria than was formerly the case; for this dubiousness 
the experiences of the Great War, and that gained since the cessation of hostilities, 
have been largely responsible. 

The name of cinchona bears testimony to the efficacy of quinine in the historic 
case of the Countess of Chinchon in 1638. About that time the first samples of 
cinchona bark reached Europe, and it is to the great Thomas Sydenham, the English 
Hippocrates (then in practice at Charing Cross) that we owe the introduction of 
the Peruvian bark to British medicine. Sydenham’s advocacy of this drug in 
the quartan fevers so prevalent at that time (1666) is also well known. 

A distinct advance in the therapeutics of malaria was made in 1820 by the 
isolation by Pelletier and Caventon of the alkaloid—quinine—from the bark. 

The chief constituents of the cinchona bark are now known to be quinine (about 
1-5 per cent.), cinchonidine (2-5 per cent.), cinchonine (1 per cent.), some quinidine, 
hydroquinine, hydrocinchonidine, and some other allied bodies making up a total of 
about 5-8 per cent. alkaloid. The action of these allied alkaloids on malaria has 
been more or less thoroughly tested, but it may be said that, with the exception of 
quinidine, their effect upon the malaria parasites is indeed negligible. 

Ever since 1907 (Rabe)! the formula of quinine is known to be a complicated one 
and to be a combination of a quinoline with a piperidine ring :— 

H 


Methoxyl Hydroxyl Vinyl 
group group G group 


ri~ 
— CH(OH) — cH, CH, CH+CH:CH2 





CH CH CHa 
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Quinoline ring. Piperidine ring. 
1 Rabe, Bericht d. Deutsch. Chem. Ges., xl, p. 2013. 
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But so far the complete synthesis of the quinine molecule has not been accom- 
plished in the laboratory. The attention of synthetic chemists in Germany, as well 
as in other countries, has been focused for some time past on the production in the 
laboratory of some organic combination of the quinoline ring which would exert a 
much more specific action upon the malaria parasite, and which would, at the same 
time, be free from the attendant toxic phenomena which sometimes accompany the 
action of this drug. 

In pharmaceutical laboratories at Elberfeld, H. Horlein,’ in analysing the alkaloid, 
has produced a complicated body known as alkylamino-6-methoxyquinoline. In so 
doing a great many combinations of side chains to the quinoline ring have been 
attempted, but of these so far one only, ethylaminoquinoline-hydrochloride, has been 
found to be well tolerated and at the same time to exert a toxotropic action upon 
plasmodia allied to the malaria parasites. 

The detailed formula for plasmochin (plasmoquine), as it is now known, has not as 
yet been definitely stated, except in the general terms outlined above. For a short 
time subsequent to the discovery of plasmochin in 1925, the substance was referred 
to as Beprochin. 

The preliminary experimental work and the estimation of the toxic and thera- 
peutic dosages of plasmochin have been worked out in chemotherapeutic laboratories 
at Elberfeld, by Dr. W. Roehl.’ The investigator has based his work upon the 
demonstration by Kopanaris, later by the brothers Sergent in Algiers, and by Giemsa 
in Hamburg, that quinine, when injected into canaries infected with the plasmodium 
allied to malaria (Plasmodium precox vel Plasmodium relictum), rapidly banishes 
those parasites from the circulation ; in addition Marks, in the Ehrlich Institute at 
Frankfurt, has shown that various other bodies, such as the basic stains and 
methylene blue, exert a definite action on bird malaria. 

The difficulty in assessing the correct chemotherapeutic action of these recently 
elaborated drugs, and the determination thereby of the therapeutic dosage in man, lies 
in the technique of administration. When mixed with the food of infected canaries 
it is readily understood that no exact account can be kept of the actual amount of 
the drug ingested. By injecting the drugs in watery solution subcutaneously, or into 
the muscles of the breast, it was soon found that the poisonous alkaloids exerted a 
definite local action which in most cases was rapidly fatal to the birds. Roehl 
adopted the method, which has proved successful, of injecting the substances directly 
into the stomach by means of a specially constructed pipette about the thickness of a 
ureteric catheter. A canary of 20 grm. body-weight could be injected with 1 c.c. of 
a 1: 200 quinine solution. A regular system was instituted and hundreds of canaries 
were infected with proteosoma by direct intramuscular injection of infected blood. 
Experiments were controlled by daily microscopic blood-examination from the veins 
of the wings. 

With quinine injections given daily for six days, the parasites appear in the 
blood after an interval of ten to twelve days, whereas in untreated birds they are to 
be seen on the fifth day after infection. By a method of this kind he has been 
enabled to form a scale of therapeutic standards, and during three years he succeeded 
in working through a large number of compounds in a search for one which exerted 
a more definite specific action on proteosoma than does quinine. Such a substance 
proved to be plasmochin, which was found to be tolerated by the bird in a dilution 
of 1: 1500 and to give a therapeutic action of from 1: 1500 to 1: 50000; on 
calculations based on the principles enunciated above, plasmochin was found to exert 
a parasitotropic action sixty times greater than quinine. 


} Horlein, H., Archiv f. Schiffs- ii. Tropenhyg. (Beiheft), 1926, xxx, No. 3, pp. 5-10. 
2 Roehl, W., ibid., pp. 11-18. 
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With a dilution of 1:50000 of plasmochin the parasites appear in the blood of birds 
infected with proteosoma after an interval of ten days, with stronger solutions they 
are delayed up to six weeks, sometimes not appearing at all. 

One remarkable observation emerged from these experiments: that the sexual 
forms of proteosoma (gametocytes) were destroyed apparently much more readily 
than the schizonts, whereas the reverse is the case with quinine. 

Within a short period after the conclusion of these chemotherapeutic experiments, 
the action of plasmochin was tested out (1925) by Sioli' in “ therapeutic malaria” in 
general paralytics infected with the benign tertian parasite. The doses at first sight 
appeared small, and ranged from 0-05 up to 0°25 grm. daily. The latter, however, 
was found to be too large, and the patient developed a curious cyanosis with blue lividity 
of the skin and nails. The blood became chocolate-brown in colour. .In one instance 
the patient himself was partially collapsed and vomited. After four days the condition 
cleared up. 

Forty cases were treated with plasmochin, with the result that the parasites 
disappeared from the blood. The safest dose was found to be about 0-1 grm. daily ; 
with smaller doses relapses of malaria recurred. Eventually a dose of 0:08 grm. 
was exhibited for three days subsequent to the disappearance of the parasites from 
the peripheral blood, and repeated for a four days’ course weekly for a period of three 
weeks. 

The drug was first given in capsules, but later in a compressed tablet form which 
was extensively used by Miihlens’ in a series of 134 naturally acquired malaria cases 
in Hamburg. 

His experience of the dosage agrees on the whole with that of Sioli, namely, that 
0-1 grm. of plasmochin daily is the therapeutic dose, and that doses of 0-15 grm. and 
higher are liable to be attended by dangerous toxic phenomena. Finally, it was found 
best to administer the drug in five doses of 0-02 grm. in tablet form daily ; and these 
were found to be practically tasteless. The action of the drug on benign and quartan 
malaria was found to be rapid and satisfactory, but in some subtertian infections 
parasitic relapses occurred while the patient remained under treatment. 

With larger doses of plasmochin cyanosis was observed often accompanied by 
colicky pains, which Miihlens regarded as the effects of a vasomotor disturbance. 
More recently (1926) from experiments on animals by Eichholtz, as well as from 
the clinical observations of Schulemann and Memmi in Grosseto (Italy), it has been 
ascertained that the plasmochin cyanosis rapidly disappears on subsequent quinine 
treatment—in other words, quinine and plasmochin are antagonistic to one another 
in this respect. 

Owing to the comparatively short time the patients were able to spend in hospital, 
and owing to the difficulty of “following them up,” Miihlens has been unable to 
ascertain in what proportion of cases actual relapses of malaria occurred, subsequent 
to treatment. Although the action of plasmochin on the ring forms of the subtertian 
parasite proved to be so uncertain, it was found, to his astonishment, to exercise 
the most remarkable action upon the gametocytes or crescents, which entirely 
disappear from the circulation within a period of four to seven days, whereas it is 
well known that on the generally accepted quinine therapy they may persist from 
four to six weeks. Thus a new method of sterilizing the blood of carriers of this 
infection is undoubtedly at hand. The explanation of this phenomenon is at present 
not apparent. 

Better results were obtained in subtertian infections by the combination of 


1 Sioli, F., Archiv f. Schiffs. u. Tropenhyg. (Beiheft), 1926, xxx, No.3, pp. 19-24. 
2 Miihlens, P., loc. cit., pp. 25-35. 
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plasmochin with small doses of quinine, especially in relapse cases, and this is now 
the basis of tablets known as “Plasmochin Compound,” each tablet containing 
0-01 grm. plasmochin + 0-125 grm. quinine sulphate. On six of these tablets daily 
(0-06 grm. plasmochin (3% gr.) + 0°75 grm. quinine (12 gr.) ) the best results were 
obtained in both benign and subtertian infections, of which twenty-five cases 
were treated in all, though sufficient interval had not elapsed in order to ascertain 
whether the cures were permanent. 

Schulemann and Memmi now state that in subtertian malaria plasmochin 
compound gives the most permanent results if it is administered consecutively for 
fourteen days in a dosage of six tablets daily, and then for four days weekly for the 
subsequent five weeks. 


Through the generosity of the manufacturers, I have been provided, since the 
beginning of 1926, with a sufficient quantity of plasmochin and plasmochin compound 
for experimental purposes. At first the plasmochin was supplied in capsules and 
latterly in the form of tablets, each containing 0-02 grm. of the drug. 

During the past year I have been able to treat some eighteen cases of malaria 
with plasmochin alone, and an additional ten with plasmochin compound, making a 
total of twenty-eight cases. 

While admitting that this is not a very large series on which to base far-reaching 
conclusions, yet I would submit, as will be seen from the charts which I exhibit, 
that the records have been kept with extreme care and the cases have been followed 
up during a period of nine months, or a year in some instances, in order to verify the 
occurrence of relapses. While the cases have been under observation, and while 
undergoing plasmochin treatment, daily blood examinations by thick and thin films 
have been made in order to estimate accurately the number of parasites in the 
peripheral blood, and in order to observe the disappearance of the various forms 
of parasite in order of precedence. Minute observations have been made upon the 
urine and the content of urobilinogen; these laboratory observations have been 
combined with daily examination and measurements of the spleen. 

I have been able to confirm fully the work of previous observers (ef. Sioli and 
Mihlens) which I have already mentioned, namely :— 

(a) Plasmochin in doses up to 0-08 to 0-1 grm. daily causes a rapid disappearance of benign 
tertian parasites from the peripheral blood within twenty-four hours of its administration, and 
when this dosage is continued over a period of five to seven days, the banishment of the 
parasite appears to be in some instances permanent. 

(b) Plasmochin in the same dosage as is efficacious in benign tertian infections does not 
in every instance banish the schizonts of the subtertian parasite in the same manner. 

(c) The gametocytes of the benign as well as of the subtertian parasite are first affected. 
The crescents of the latter—even when numerous—disappear from the blood within four days. 

(d) The extraordinarily rapid action of the drug in reducing the size of the spleen is 
remarkable. By daily measurements it has been shown that a spleen measuring 6 in. in the 
nipple line recedes well within the costal margin in a period of nine to ten days, so that it is 
no longer palpable. The rapid contraction of the spleen is often accompanied by a sensation 
of pain and discomfort over the splenic area. ‘ 

(e) The appearance of urobilinogen in pathological amounts in the urine coinciding with 
the administration of the drug and persisting for several days subsequently. 

(f) The appearance of a deep cyanosis involving, at first the face, and subsequently the 
whole body, with doses in excess of 0-08 grm. daily, has been noted; this cyanosis being due 
to a methemoglobinemia, which, if too intense, may develop into methemoglobinuria. 


(1) Benign Tertian Infections. 


(1) L., a patient, aged 60, with incipient general paralysis of the insane, inoculated with 
benign tertian malaria.—After an incubation period of eighteen days he developed typical 
malarial rigors and had eleven rigors on as many consecutive days. 
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Benign tertian parasites were extremely numerous in the blood, and often as high as 3,600, 
against a count of 200 leucocytes. The proportion of gametocytes varied greatly on different 
days. 
A total amount of plasmochin of 0°48 grm. was given, commencing on March 25, 1926, 
and within two days all the parasites had disappeared from the peripheral blood, while the 
patient has been free from malarial rigors ever since. 

No symptoms referable to the drug were noted. 

(2) J.G., a boy, aged 8% years, sent home from India on account of intractable malaria 
from which he had suffered for 14 years. Arrived in England April 10, 1926, bi-weekly 
recurrences with rigors (T. 105) for the subsequent five weeks, 126 B.T. parasites per 200 
leucocytes. Total quantity of plasmochin 0-46 grm. Has returned to school and remained 
in good health ever since. The rapid reduction in the size of the spleen was a noticeable 
feature. Daily dose of plasmochin was 0:04 grm. 

(8) P., Indian student with enlarged spleen and rigors. Ten B.T. parasites per 200 
leucocytes. Treatment commenced May 1, 1926. Total amount of plasmochin 0-42 grm. 
Disappearance of parasites. Reduction in size of spleen. 

(4) F.M., gold-miner from Colombia, intractable recurrent malaria, frequent quinine 
therapy. T. 105°F., 147 B.T. parasites per 200 leucocytes. Treatment commenced 
May 8,1926. Daily doses of plasmochin 0-8 grm., total amount 0-76 grm. Rapid reduction 
in size of spleen. No relapses since. 

(5) F.O. W., seaman. B.T. malaria contracted at Bombay. Rigors, T. 104° F. to 105° F. 
Enlarged spleen, 106 B.T. parasites to 200 leucocytes. Disappearance of parasites after 
0-2 grm. plasmochin. Treatment commenced June 12, 1926. Total amount of plasmochin 
0-6 grm. No relapses reported since. 

(6) L. E. B., telegraph operator, St. Vincent, Cape Verd Island. Seven months’ history of 
malaria. Malaria rigor, T. 103° F., enlarged spleen, 283 B.T. parasites per 200 leucocytes. 
Total amount of plasmochin 0-8 grm. Rapid disappearance of parasites and reduction in size 
of spleen. No relapses since. 

In addition to these there have been four other cases of B.T. injections treated in the same 
manner with equally favourable results (in two the inoculation period of their malaria after 
arrival in this country from the tropics was eight months and ten months respectively). 


(2) Subtertian Infections. 


(1) G., Indian Army officer. Recurrent subtertian malaria, quinine idiosyncrasy, T, 103° F. 
Enlarged spleen. Fifteen parasites to 200 leucocytes, crescents present. Total amount 
plasmochin 1-4 grm., daily dosage 0-12 grm. Rapid improvement in health and reduction in 
size of spleen. Admitted January 26, 1926; has remained in good health since. 

(2) H., from India. Railway servant invalided from Bombay on account of intractable 
subtertian malaria; failure of quinine. Enlarged spleen, icterus, anemia. Treatment 
commenced February 4, 1926. Total amount of plasmochin 2-0 grm. Rapid disappearance 
of numerous crescents. Failure of plasmochin. Parasitic and clinical relapses, eventual 
recovery on combined quinine and plasmochin therapy. 

(3) T. B., seaman from West Coast of Africa, April 23, 1926. T. 103° F., enlarged spleen, 
anemia, 120 parasites and scanty crescents per 200 leucocytes. Total plasmochin 0-84 grm. 
Parasitic relapse under treatment. Eventual improvement with quinine 85 gr. 

(4) F.G.F., planter from Malay States, October 22, 1926. Enlarged spleen, subtertian 
rings numerous. Rapid painful reduction of size of spleen and disappearance of parasites. 
After 0-4 grm. plasmochin, cyanosis due to methemoglobinemia developed. Drug dis- 
continued. Good recovery. 

(5) C. E. J., miner from Gold Coast, October 23, 1926. Extremely ill with anemia, enlarged 
spleen, subtertian rings; icterus, quinine idiosyncrasy. Intense cyanosis (methzemoglobinemia) 
after 0-24 grm. plasmochin. Drug discontinued. Recovery. 

(6) C.P., airman from Central Africa, July 10, 1926. Heavy mixed tertian infection, 
crescents and rings. Total 0-4 grm. plasmochin. Ran favourable course. Seen six 
months later. No relapse. 











924 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





38 Manson-Bahr: The Action of Plasmochin on Malaria 


(8) Mixed Infections. Benign Tertian and Subtertian Infections. 


(1) N.K., diamond merchant from British Guiana, March 4, 1926. T. 102° to 103° F. 
Very ill with anemia, enlarged spleen and liver, subtertian rings and benign tertian gametocytes. 
Plasmochin 0-12 grm. daily. Total 0-4 grm. Cyanosis developed with methemoglobinuria, 
Drug stopped. Rapid recovery. No quinine treatment. 

(2) W. W.C., miner from Colombia, February 22,1926. Large aneurysm of ascending arch 
of aorta. T. 105° F., enlarged spleen, double infection, benign tertian rings and numerous 
crescents. Rapid disappearance of crescents and reduction in size of spleen. Total plasmochin, 
0:96 grm. Relapse of benign tertian malaria six months later. 


Thus it will be seen that the action of plasmochin on the subtertian parasite was 
by no means satisfactory and required reinforcement with quinine. In addition to 
this cyanosis developed in three cases out of eight. 


Considerations of the Cyanosis produced by Plasmochin. 


This is undoubtedly a toxic phenomenon, which develops with great suddenness. 
The cyanosis is first to be observed on the mucous membrane of the lower lip, and 
shortly afterwards the palate, gums and finger-nails become involved. The face 
assumes a livid grey tint. At the same time the patient is not unduly distressed ; 
there is no dyspnoea or increased pulse-rate. 

Two of the patients complained of curious clammy sweats, abdominal pains and 
a bruised sensation over the ribs which I assumed to be due to spasmodic 
contraction of the spleen. The blood, when shed, was of a chocolate-brown colour 
and the discoloration appears to be due to the conversion of the oxyhemoglobin 
contents of the red cells with methzmoglobin. The first patient had a double 
infection of benign and subtertian parasites, and a markedly positive Wassermann 
reaction. After 0°4 grm. plasmochin (in doses of 0°12 grm. daily), the violet- 
coloured cyanosis developed at a temperature of 101-4° F., and within twenty-four 
hours methemoglobin appeared in the urine with albumin and amorphous casts. 
The blackwater symptoms lasted two days and were accompanied by typical 
hemolytic icterus with the destruction of one and a half million red blood-corpuscles 
per cubic millimetre of blood. The attack resembled a mild blackwater fever, 
which ran a favourable course. Both species of malaria parasites disappeared during 
the attack, and the cyanotic state lasted twenty-four hours. 

In the second case, which was one of a pure subtertian infection, the cyanosis 
became apparent after the patient had taken 0°24 grm. of plasmochin (i.e., three days 
of 0°08 grm. daily). The drug was immediately stopped, but the lividity of lips and 
skin lasted exactly seven days; it was accompanied by a considerable degree of 
abdominal pain, nausea and pain in the back. Apart from urobilinogen in the urine 
no other pigments were observed. 

The third case was also a subtertian infection, but here the cyanosis was of only 
slight degree, and involved the mucous membrane of the mouth, lips and fingers. 
There was a considerable amount of abdominal pain in the epigastrium, and a painful 
sensation over the ribs and splenic area. On cessation of administration of the 
drug all subjective symptoms disappeared. 

Although apparently more prone to develop in the subtertian, this plasmochin 
cyanosis may develop in benign tertian infection, as has been recorded by Sioli. 

This toxic manifestation of plasmochin is an interesting phenomenon and appears 
to be analogous to the methemoglobinemia of potassium chlorate poisoning. In 
susceptible individuals it may apparently occur after comparatively small doses of 
plasmochin. 

Plasmochin is free from the bitter taste of quinine; it has not a diagreeable 
flavour and exerts a curious anesthetic effect on the tongue and buccal mucosa. 
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PLASMOCHIN COMPOUND. 


[ have already referred to the combination of plasmochin and quinine, which is 
put up in the form of tablets, each containing 0°01 grm. plasmochin and 0°125 grm. 
of quinine. During the past year I have treated ten cases of malaria, five of which 
were benign, and an equal number subtertian infections (two of the latter with 
numerous crescents). As compared with the points already noted regarding plasmochin, 
the disappearance of the parasites from the peripheral blood-stream was not effected 
so rapidly, but improvement in the clinical condition was striking, and was accom- 
panied by an equally rapid reduction in the size of the spleen. No unpleasant sequel 
have been observed after the administration of plasmochin compound, and it also 
appears to be free from the usual accompaniments of quinine therapy. No cyanosis 
has been observed with this combination. The advantage of plasmochin compound 
over quinine is obvious, though it is yet far too early to state positively whether the 
apparent cure of a malaria relapse is permanent. A sufficiently long period has not 
yet elapsed since these cases were treated to enable one to be positive on this point. 

The following course of treatment is suggested as being the most efficacious with 
plasmochin compound for an adult with the main forms of malaria. 


For five days, plasmochin compound (2 tablets x 3 daily). 
For four days, rest. 

For three days, plasmochin compound (6 daily). 

For four days, rest. 

For three days, plasmochin compound (6 daily). 

For four days, rest. 

For two days, plasmochin compound (6 daily). 

For five days, rest. 

For two days, plasmochin compound (6 daily). 


As far as my experience has gone plasmochin compound is more efficacious in 
subtertian malaria than is plasmochin alone. 

From my recent experiences with this new drug in what I must admit are a limited 
number of cases, I have endeavoured to sum up my conclusions in a spirit as free 
from bias as possible. It must be admitted, I think, that a definite addition has 
heen made to our therapeutic armamentarium against malaria by the introduction of 
plasmochin. That the drug, as at first elaborated, has certain definite disadvantages 
is incontestable, but these seem to be discounted by the addition of minute doses of 
pure quinine. Finality in the drug treatment of malaria has by no means been 
obtained, but it is permissible to be enthusiastic, though not too optimistic about 
plasmochin. One great advance has been made which it has been my duty to record, 
namely, its extraordinary selective action upon the crescents or  subtertian 
gametocytes. That, indeed, in itself is hopeful and it is safe to augur that plasmochin 
is but the first of a similar series of synthetic compounds which may extirpate the 
malaria infection without at the same time eliciting any toxic symptoms. Plasmochin 
should therefore be regarded as the beginning and not as the climax of a new series of 
anti-malaria drugs. 

[ am greatly indebted to my house physician, Dr. Stuart Anderson, for his 
assiduity and assistance in preparing the charts shown during the reading of this paper, 
and to Dr. H. B. Newham and Mr. Foster for the care they lavished on the microscopic 
blood examinations upon which these observations are based. 


Discussion.—Dr. J. GORDON THOMSON said that both natural and acquired immunity to 
malaria existed. The latter was a tolerance which developed after repeated infections overa 
long period and occurred where the disease was hyperendemic. If such persons were removed 
they lost this acquired immunity. In avian malaria the bird had an acute disease for about 
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nine days, after that the disease decreased and a partial tolerance was developed, which might 
remain for nearly two years. The blood, however, was still infective for other birds and for 
mosquitoes. The bird was not cured and if its resistance fell the disease might again become 
acute. He (Dr. Thomson) asked whether plasmochin really cured the disease or merely caused 
a tolerance. Natural immunity in malaria also existed and some patients recovered without 
any specific treatment. These facts would have to be taken into consideration before plasmochin 
could be said to possess any advantages over quinine. Plasmochin seemed to be of little use in 
malignant tertian malaria, which, however, was more amenable to treatment with quinine than 
benign tertian. The factor of safety of the drug appeared to be very low—this was a definite 
disadvantage. 


Dr. G. C. Low said that he had only used plasmochin a few times, and that therefore he 
was not entitled to speak very definitely about the matter. He had seen the cyanosis, 
described by Dr. Manson-Bahr, in a case of benign tertian malaria, and also had seen a case of 
severe lumbar pain, probably renal in nature, in a malignant tertian infection treated with this 
drug. In dealing with a new drug for malaria it must be remembered that we already had a 
good one in quinine, so that any new drug recommended would have to be super-excellent to 
beat it. As far as he could see it was too early to say that plasmochin was better, and more 
work was required to determine its value, especially in following up cases to see whether 
relapses took place. Again, more work was required to determine its effect upon the crescents 
in malignant tertian malaria. It was of no use destroying the gametes—apart from the question 
of infecting anopheles—if the young forms which produced them were still active. It was 
a question of the goose and the golden eggs over again. It would be interesting to hear what 
result other observers obtained. At the moment one might say the drug was much more toxic 
than guinine, and most certainly it could not be used by the laity without strict medical 
supervision. He thought he could exhibit charts showing quite as favourable an action, and 
with equal reduction in the size of the spleen, obtained under proper courses of quinine, plus 
iron and arsenic. 

Perhaps, as Dr. Manson-Bahr had suggested, a combination of quinine and plasmochin 
might yield better results than either drug alone. 


Sir WILLIAM PROUT said that it was very rare indeed to find a true quinine idiosyncrasy, 
although many people thought that they were unable to take quinine. He had treated 
thousands of cases of malaria and he had found that the occurrence of inability to take quinine 
was so rare as to be negligible. 


Dr. C. R. HENNINGS, in association with, and on behalf of the manufacturers, said, 
in reply to a previous query, that the drug should be administered under medical care. 
Dr. Manson-Bahr had perhaps put the dose of plasmochin rather high. According to recent 
experience 0-02 grm., three times a day, had proved to be sufficient. Drugs of this kind—as 
a further instance of which “ Bayer 205” might be mentioned—always required a considerable 
amount of time until their value could be definitely established, but it was to be hoped that 
plasmochin would prove a real contribution towards medical progress. 


Dr. MANSON-BAHR, in reply to Dr. J. G. Thomson, said that he had had personal 
experience of cases of absolute immunity against malarial infection. In one instance 
a patient had proved resistant, not only to bites of infected anopheles, but also on two 
occasions to the injection of malaria-infected blood. He was doubtful as to the practicability 
of provoking a malaria relapse either by the immersion of the patient into an ice-cold bath, 
or by the intravenous injection of adrenalin. The plasmochin cyanosis could develop in either 
benign tertian or in subtertian cases, and he understood that overdoses had been produced by 
Eichholtz in a normal dog. No work had yet been done, but it was certain to be undertaken 
soon, on the exflagellation of the “ crescent ’’ in a plasmochin-treated case. In the cases in 
which cyanosis had been noted, no evidence of Maurer’s dots had been observed. 

In answer to Dr. G. C. Low, he stated that the patient in the case of methemoglobinuria 
quoted came from British Guiana. 

In reply to Sir William Prout he said he believed true cases of quinine idiosyneracy to be 
extremely rare. In these cases he implied that vomiting and digestive disturbances had been 
so great that the exhibition of quinine was discontinued; there was also in children the 
question of disagreeable taste to be considered. 
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Onchocerciasis. 


By N. A. Dyce SHarp, M.R.C.S., L.R.C.P. 
(West African Medical Service.) 
(Communicated by Sir WILLIAM Prout, C.M.G., O.B.E., M.B.) 


JUDGING by the text-books, our knowledge of Onchocerca volvulus and its 
pathological manifestations is so slender as to be almost non-existent, and this must 
be my first excuse for attempting, however imperfectly, to summarize our present 
knowledge. 

But my second and no less cogent reason for the theme of this paper is the fact 
that it was our past President, Sir William Prout, who first discovered the existence 
of this interesting parasite in Sierra Leone. It was in Sierra Leone, twenty-three 
years later, that Professor Blacklock discovered the vector and demonstrated the 
complete life-cycle of the organism, outside the human body, by a brilliant series of 
experiments. 

It appears from this paper that at Konno in the “hinterland” of the Protectorate 
this parasite is fairly widely encountered. At Mamfe Ossidinge in the British 
portion of the Cameroons this filaria is absolutely rampant. Until I have time and 
opportunity to enlarge the number of my observations I must decline to state the 
percentage of infection at which I have at present arrived, although it is indeed very 
heavy. 

The best description in English text-books of this condition and its causative 
organism is in the last edition of Manson’s “ Tropical Medicine.” ‘The Practice of 
Medicine in the Tropics,” edited by Byam and Archibald, devotes part of pages 
1951, 1952, and 1953 to the story of this parasite, its anatomy, pathology, and 
symptoms. To “treatment” it gives three words, to “ prophylaxis” two! This 
lack of available information I am attempting to supply in some slight degree by 
offering a general sketch of this most interesting parasite and of some of the 
pathological phenomena to which it gives rise. In the absence of a reference library 
a complete summary is not possible. 

In the minds of most students of tropical medicine, Onchocerca volvulus is 
associated with the presence of tumours under the skin and with nothing else; and 
onchocerciasis is at present recognized only as a condition in which these tumours 
are found. Such tumours, we are told, are painless and harmless and one can guess 
that they would never have been noticed in literature were it not for their interest- 
ing contents. There is, I believe, only one recorded case of an onchocerca tumour 
in a European; in any case this is regarded as a condition peculiar to certain 
obscure black races with no special pathological interest from a European point of 
view. In my opinion, Europeans in endemic areas are bound to acquire it, sooner 
or later, and there will then be more information available as to its pathogenicity. 
The opening up of tropical Africa means increasing opportunities for Europeans to 
acquire diseases hitherto confined to black races, and in the next ten years several of 
these little-known conditions will be the subject of much fuller investigation. 

[ have pointed out in a paper on Onchocerca volvulus published in the Trans- 
actions of the Royal Society of Tropical Medicine, in January, 1926, that tumours 
are not essential to onchocerciasis. Rather are they to be regarded as incidental 
occurrences, common enough it is true, but not invariable, and in any case to be 
looked upon as late manifestations of the infection. Even the presence of nodules 
does not necessarily connote the existence of onchocerciasis, for the worm may have 
long since become absorbed or cretified and no living organisms may be present. 
The one condition that, so far as our present knowledge extends, is essential to 
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onchocerciasis is the presence of the embryos in the skin. The first sign of the 
disease is not a subcutaneous tumour, but the existence of active embryos in and 
around the corium. 

I propose to give, under the usual text-book headings, a résumé of our present 
knowledge of this condition, together with the results of some of my own observations 
during the past four years, with special reference to two cases which remained under 
close observation for two months and fifteen months respectively. 


ONCHOCERCIASIS. 
Definition. 


An infection due to Onchocerca volvulus (Leuckart, 1893) conveyed by Simulium 
damnosum and possibly other species, and characterized by periodic attacks of fever, 
malaise and especially pains in the chest and, in the later stages, by the appearance 
of subcutaneous tumours, hydrocele, elephantiasis and various affections of the 
lymphatics. 


Geographical Distribution. 


Up to the present it has not been found outside Africa except in Guatemala. It 
was observed on the Gold Coast by a German missionary in 1893, and the newly 
published “ Life of Manson” gives for the first time the original history of this 
discovery. 

Later it was discovered by Prout in Sierra Leone, by Parsons and Best in Nigeria, 
and by others in Dahomey, the Cameroons, the Congo and in Uganda. Calderon first 
recorded the finding of it outside Africa, and this South American parasite has been 
called by Brumpt Onchocerca cxcutiens. Morphologically identical, it is said to 
differ pathologically, especially in regard to its causation of eye symptoms.| 


Endemiology. 


Our knowledge of this is still very scanty. On the Ouellé river half the population 
are said to have onchocereca tumours (Brumpt). At Kaduna, Northern Nigeria, I have 
reported skin infection amongst the prisoners as 55 per cent., while the presence of 
tumours was only noted in 30 per cent. of these. Blacklock, in Sierra Leone, examined 
the skin of 123 persons and found larve in the skin of 42 per cent. Of sixty-eight 
examined for larve in the skin and nodules, 44 per cent. showed larvae, but only 
40 per cent. of these had nodules. 

It is unfortunate that apart from these two observations all other available 
figures relate to the finding of the tumour and not to the finding of the embryo in 
the skin, which alone can give the true infective index. 


Aitiology.—Age, Race and Sex. 


With regard to races affected, very little is known. I have myself noted the 
condition in natives from the coast, the palm-belt and the arid north, when these 
had entered an endemic zone. 

This infection is more common in the old than in the young. I am at present 
unable to give the figures on which this is based, and the same applies to the question 
of sex. So far my observations lead me to believe that there is a slight bias in 
favour of the man, who is more liable to infection than the woman. The youngest 
female in whose skin I have found onchocerca larve was a leper girl of 12 years. 
So far, out of ten girls between the ages of 6 and 16 examined for skin infection, 
five, or 50 per cent., were positive. 
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Onchocerca volvulus. 


The anatomy of both the male and female worms has been studied closely, 
especially by Filleborn, and full information is available in the text-books and in 
mongraphs by Fiilleborn, Brumpt, Braun, Rodhain, and others. 

These parasites have hitherto been found in subcutaneous tumours only, but 
further research will doubtless reveal other habitats. The tumours contain, in 
addition to the adults, a thick creamy fluid in which can be seen myriads of larve. 

The embryos are commonly found in the lymphatic glands of the groin and 
elsewhere, sometimes in enormous numbers. Only rarely are they to be found in 
the blood-stream, but Ouzilleau, Fiilleborn, Simon and Rodenwaldt have all reported 
their presence in the blood. In my own cases they were present in thick films in 
8 per cent. of over 2,000 persons examined, and in one case, kept under observation 
for fifteen months, they were always to be found in the blood. They are commonly 
found in the fluid of a hydrocele if this be centrifugalized and the deposit examined. 
At Kaduna they were more often present in hydrocele than were embryos of Filaria 
bancrofti, in the proportion of ten to four. 

More rarely fragments of adults and living embryos may be found in certain 
forms of scrotal abscess. 

They have only once been found in the urine, and this case I have myself reported. 

In the skin they may be found in enormous numbers, 200 or more emerging from 
a piece of skin one centimetre square. 

I have failed to find them in the sputum or in pleuritic fluid, but I believe they 
will be found in the latter in course of further investigation. Pleuritic pains and 
onchocerea tumours on the chest wall are often closely associated, and these pains 
are always more troublesome at the time of the new moon. 

In the skin they are more often found about the level of the oie than in any 
other part of the body. This observation I made two years ago, when the vector 
was unknown, and it led me to the conclusion that the carrier might be a ground 
insect which attached itself to the buttocks or scrotum when the host was in the act 
of micturition—an action usually accomplished with the buttocks as close to the 
ground as possible. Later, when the vector proved to be a fly, Professor Blacklock 
confirmed the fact that it was the region of the loins which was most often attacked 
and most heavily infected. 


Pathology. 


The pathology of this disease is still very obscure and there are many interesting 
points to clear up. 

The tumours are one of the late manifestations of the disease, and though they 
have often been described a further note on them may be useful. From a surgical 
point of view they are interesting, because they are often so intimately blended with 
the connective tissue of the surrounding fascia that their removal can only be achieved 
with great difficulty. The type that shell out are the exceptions. Yet they are almost 
always freely movable. 

These tumours are commonly found on the chest below the axilla and over the 
anterior superior spine and great trochanter, but they may also be found at any part 
rich in lymphatics. They may occur in the region of the knee, especially over the 
head of the fibula, or near the ankle- or elbow-joint, where they simulate juxta- 
articular nodules so closely that in an endemic area one is bound to wonder from 
what the latter are derived if not from an extinct onchocerca tumour. Personally, I 
decline to subscribe to the belief that a juxta-articular nodule is a clinical entity. 
I believe it to be the aftermath of a fibrous tumour caused by Onchocerca volvulus, 
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or other organisms such as spirochetes, as a result of their slight but prolonged 
irritation of the subcutaneous fascia. All those I have removed have shown a high 
degree of vascularity at their periphery. 

As many as twenty or more tumours may be found in a single person, sometimes 
grouped in threes and fours and in intimate connexion with each other but without 
any internal communication, or singly, over bony prominences such as the outer 
condyle of the femur and the great trochanter. I have never been fortunate enough 
to remove one from the head, though I have occasionally seen tumours on the fore- 
head and scalp that I believed to be true onchocerca tumours. 

In size they vary from that of a pin’s head to that of a walnut. The latter are 
probably fully mature and are about to degenerate, while the former are immature 
and are in process of formation. I have been so fortunate as to remove an incipient 
tumour which had appeared only a few weeks before. Under the skin it felt definite 
enough though it was no bigger than a pin’s head; but when I had made the skin 
incision it became very difficult to identify. Eventually I excised the tissues | 
suspected of containing it, but I was unable to find the adult worms, though plenty 
of embryos emerged when I had laid it open. Subsequently I found another tumour 
of about the same size but only a few days old; this I was unable to remove for 
reasons given later. 

If I am right in supposing that these two tumours were early forms of what we 
call the onchocerca tumour, it is clear that they were being formed by immature 
adults, for merely on the grounds of bulk they were not large enough to contain a 
fully mature male and female worm. It seems probable, therefore, that these 
tumours are formed by adolescent larve which, in growing to maturity, give rise to 
an overgrowth of connective tissue, and after producing batches of embryos, from 
time to time, perhaps over a period of years, eventually pay their debt to nature and 
become the centre of a fibrous mass which at this stage we recognize as a new disease 
entity, the juxta-articular nodule of literature. 

From my own experience I should say that tumours which one would diagnose 
as due to onchocerca in an endemic area are more often devoid of embryos in old 
patients than in young ones, and tumours which prove to be fibromas are as rare 
under 25 years of age as they are common over the age of 40. Few old men in the 
Mamfe district are entirely free from tumours of some sort. 

The duration of life of an individual worm is still a matter for conjecture, but one 
can at any rate presume that its life is shorter than that of its host, and if we give 
it twenty years of life the question still remains, what happens to it in the twenty- 
first? If during life it has succeeded in producing a ball of firm compact fibrous 
tissue around it—tissue that more often than not is of the consistency of fibro- 
cartilage—is it likely that on its demise this fibrous mass is going to disappear? It 
is surely more reasonable to suppose that the bulk of the worm will be absorbed just 
as catgut is absorbed, and that the tumour will now appear on section as a confused 
fibrous mass indistinguishable from that unique clinical entity—the juxta-articular 
nodule. 

It was Jeanselme who first suggested that title for this type of tumour, but surely 
its subsequent adoption as a diagnostic expression is merely a sign of ignorance and 
not an indication of profound wisdom! It is, indeed, a kind of nomenclature which 
we should do well to discard as soon as possible, for while it conveys but a general 
idea of the anatomical position of the tumour it gives no information either as to its 
origin, pathogenicity or symptoms. In a word, it is inexcusable. We might equally 
well talk of “ juxta-jejunal jaundice” when that condition arises from disease of the 
pancreas. Both titles I regard as undignified, if not frivolous. 

On section the tumour exudes a thick creamy fluid the colour of yellow ochre, 
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which under the microscope can be seen to be composed of myriads of wriggling 
embryos of various sizes. In one case in which the tumour was, as usual, old and 
painless, there was an entire absence of embryos from the thick pale fluid which 
exuded from the tumour, their place being taken by pus cells. Active embryos, 
however, emerged when the female was incised. 

If the contents of the tumour are washed out with saline and the female worm 
cut in one or two places numerous immature larve emerge as well as ova in various 
stages of development. I have noticed different degrees of development in different 
parts of the same worm, and with care it is possible to secure a pure supply of well- 
developed larve or ripe ova, or the early cigar-shaped form of ova, at will. The 
mature ovum is almost circular, with bipolar prolongations of the envelope so as to 
resemble an orange wrapped in tissue paper, but this appearance is not constant. 

Stained alive with 1 in 5,000 methylene blue the ova and larve take up the 
stains with great avidity, in which respect they closely resemble the embryos of Loa 
loa. But the staining of the “ G” cell provides a means of distinguishing them apart. 

Larve can be stained alive not only when swimming free in the saline, but 
actually in the uterine cavity of the female if this is ruptured so as to admit the 
staining fluid. By this method the very active movements of the embryos in utero 
can be readily observed. In a dilution of 1 in 5,000 this stain has no action on the 
parent worm, which remains semi-transparent. Each tumour is said to contain not 
less than four males and two females (Manson-Bahr). It is, however, extremely 
difficult to identify the number of females present, though the males can usually be 
found and removed whole. But the females are always inextricably interwoven with 
the fibrous mass of the tumour, and to remove a female complete must be an 
extremely rare achievement. Up to the present I have been completely unsuccessful 
in this enterprise, but I hope to be able to try Calderon’s ingenious method of partial 
digestion of the tumour in the stomach of a dog. 

These tumours are mostly painless when fully formed and are usually regarded 
by their host as harmless relics with which they are loth to part. But so far as I 
have been able to discover they are often both painful and tender during the first 
month or six weeks of their formation. It is perhaps only when they are very small 
indeed—too small, in fact, to present a visible tumour—that the host feels pain or 
tenderness. Later on, when they are old and sclerosed, they may cause incon- 
venience almost amounting to pain if they happen to be situated over the great 
trochanter, and I have come across cases in which their owners made use of a circular 
grass pad at night to relieve the pressure on the tumour when they lay on that side. 
But even then they cannot be described as acutely tender—a condition only 
associated with their formation. 

It must always be remembered that the tumour formation is at all times a late, 
and at no time a necessary concomitant of onchocerciasis. It seems probable that 
in the majority of cases the condition never goes on to visible tumour formation and 
that the worms either die out or find a habitat elsewhere than beneath the epidermis. 

It is in what might be called the secondary symptoms that the main differences 
appear between the African and American forms. In the American type of 
onchocerciasis, Calderon has shown that the tumours most commonly occur on the 
head, and that eye changes take a prominent place in the course of the disease. 
As already stated, Brumpt has, in fact, separated off the Guatemala parasite into a 
new species, under the name of Onchocerca cecutiens Brumpt, 1919, or the “ blinding 
filaria.”’ Fiilleborn, it is true, is somewhat sceptical as to this new species, but if one 
accepts the evidence of such men as Calderon, Robles and Pancheco Luna, one is 
hound to admit that some subtle connexion exists between the parasite and certain 
eye conditions. These workers have removed tumours in over 1,000 cases merely 
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for the relief of the eye symptoms, and if the operation is followed by an improvement 
in vision even to a slight extent, it seems difficult to deny all connexion between 
the worm and the keratitis punctata with which it is so often associated. 

More debatable still is the relationship between these cephalic tumours and the 
so-called “‘erisepela de la costa’’ which begins as an acute febrile erysipelas of the 
face and head, and often ends with a hard swelling of the skin of a livid greenish 
colour. Neither of these conditions has been noted in the endemic zones of Africa, 
and in the Cameroons, at any rate, eye affections of any sort are conspicuous by their 
absence in Onchocerca volvulus areas. 

Up to the present, the epidermis, which is the invariable home of the embryo, has 
not received its due meed of pathological study, but the writer has shown in a paper 
referred to above that in certain cases at any rate there is definite thickening of the 
capillary walls in the vicinity of thecorium. Around the embryo itself there may, on 
section, appear no pathological changes whatever, and it is perhaps only in those cases 
in which there is a definite filarismia that the endothelial lining of the vessels is 
affected. 

On macroscopical examination of the living skin it is quite impossible to diagnose 
infected from uninfected skin, and up to the present, evidence is wanting of the 
connexion between this parasite and pseudo-ichthyosis or “ gale filarienne.’”’” The 
etiology of craw-craw, apart from scabies and similar organisms, is still as obscure 
as ever. 

Personally, I hold the view that the presence of these embryos in the skin does in 
fact, in many cases, cause irritation and that this irritation of the skin, resulting in 
scratching with the finger-nails, may indirectly give rise to various skin lesions. 

An important pathological condition may arise in the scrotum resulting either in 
hydrocele or in true elephantiasis. Ouzilleau, in the Congo, was the first to record the 
association between Onchocerca volvulus and elephantoid conditions of the scrotum. 
This worm was present in all his cases of elephantiasis, while Filaria bancrofti is not 
known in this area. This observation, which I have been able to confirm to some 
extent, must interfere with the modern teaching that elephantiasis is always 
associated with, if not actually caused by, Filaria bancrofti alone. Ina recent case 
of elephantiasis scroti no embryos of Filaria bancrofti could be detected in the night 
blood of the patient, while the skin over the lumbar muscles was swarming with 
embryos of Onchocerca volvulus. On the scrotum being opened cretified worms were 
found lying in a green, jelly-like material, but no living embryos could be discovered 
in any portion of the tissues removed. Failing the identification of cretified filaria it 
seems reasonable to assume that these remains were those of Onchocerca volvulus and 
not of Filaria bancrofti. 

Embryos of Onchocerca volvulus were found at Kaduna in eleven out of twenty-five 
hydroceles examined. Such hydroceles are usually small, containing perhaps one to 
four ounces of fluid, and the larve are found swimming free in the fluid. To obtain 
them in large numbers it is more convenient to centrifugalize 10 c.c. 

Probably owing to the fact that this type of hydrocele does not often attain a 
large and inconvenient size, patients harbouring them do not often present themselves 
for operative treatment. But from a surgical point of view they differ remarkably 
from those associated with Filaria bancrofti in that, while the latter are readily cured 
by operation, the former are less amenable to surgical treatment and are apt to result 
in prolonged suppuration which prevents the wound from healing until about five 
weeks afterwards. I am convinced that this condition is not due to faulty operative 
technique, for the temperature remains high for 100 to 150 hours without a morning 
remission such as is commonly seen in cases of surgical sepsis. 

Onchocerca volvulus seems to be capable of giving rise to a toxw#mia with febrile 
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symptoms ; this has not been found in the case of either Loa loa or Filaria bancroftt. 
If we exclude filarial abscesses and the various lymphatic affections which are now 
senerally acknowledged to be due to secondary infection, all the filarial manifestations 
known, including Calabar swelling, are afebrile. The one exception is the case of 
Onchocerca volvulus. 

Onchocerca volvulus hydroceles are characterized by the presence around the sac 
of a greenish gelatinous material in which living embryosabound. It seems probable 
that adult or perhaps adolescent forms exist there also, but so far I have not secured 
a living adult from a hydrocele. 

A point of interest arises in connexion with the presence of embryos in the urine. 
This must surely indicate an infection of the genito-urinary tract with adult filarias 
and may point to some new habitat of these parasites other than just beneath the skin. 

Embryos have often been found in the lymphatic glands and in one case I removed 
an onchocerea-infected gland from the chest wall; believing it to be a second tumour 
[ soon discovered my mistake by the readiness with which I was able to shell it out, 
in marked contrast with the difficulty of removing a true volvulus tumour bound 
down by firm fibrous bands to the surrounding fascia. 

It seems likely that this parasite is capable of producing not only adenitis but 
lymphangitis, lymph scrotum and some of the lymphatic varices which are so com- 
monly met with in onchocerca areas. Deep muscle abscesses, such as are often seen 
in association with infection with Filaria bancrofti, do not seem to be a feature of 
this infection. 

Doubtless this parasite can cause an eosinophilia, but as it is never the only 
helminth harboured by the host it is impossible to determine what share, if any, it 
takes in this. 

Symptomatology. 


The earliest symptoms of this infection are usually fever and general malaise, 
sometimes accompanied by itching of the skin, often with pains in the chest. The 
temperature remains high for two or three days with little morning remission, and 
then the symptoms pass off to recur a month later. There is evidence of a very 
decided lunar periodicity in the activities of this parasite. 


Lunar Periodicity. 


On eight occasions when I suspected the condition complained of in the out- 
patient room to be due to infection with Onchocerca volvulus, I have had the 
information volunteered to me that the irritation of the skin or the neuralgic pains in 
the intercostal muscles was always more intense at the time of the new moon than 
at any other period of the month. Some have said that when the moon is quite 
round the symptoms practically disappear. These are mainly nocturnal and s0 severe 
in some cases as to deprive the patient of sleep. Symptoms of a purely subjective 
character are far from easy to elucidate when the patient is a bush native, whose sole 
means of communicating with others outside his own tribe must be through the 
medium of that hideous patois, “ pidjin English.” Nevertheless, where the native is 
so emphatic in asserting a relationship between the severity of his complaint and one 
particular phase of the moon, one is bound to admit the possibility even if one 
denies the probability of so strange a connexion. 

But is it strange ? 

For my part I am just as ready to admit the lunar periodicity of the Onchocerca 
volvulus embryo as I am to acknowledge, as most of us do, the solar periodicity of the 
embryos of Filaria bancrofti and Loa loa. I have said that the statement as to lunar 
periodicity has been volunteered to me by eight persons infected with onchocerca 
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embryos, but it has been admitted by many more—though these admissions are 
always of doubtful value where suggestion plays such a large part. To confirm this 
observation on periodicity one needs a really intelligent volunteer to acquire the 
disease and record its progress. Failing this, daily observations on the number of 
embryos in the skin or in the blood, if there were a filariamia over a prolonged period, 
might provide some confirmatory evidence. 

In endemic areas the disease is almost certainly acquired very early in life—very 
probably by the child of 2 or 3 years going down to the stream with its mother to 
fetch the evening supply of water; these are occasions upon which you may hear much 
smacking of the backs and legs owing to the attacks of the flies at the waterside. 

At the age of 12 and possibly earlier still, embryos are to be found in the skin but 
no tumours are yet palpable. The very existence of the larve denotes the presence 
somewhere in the body of the host of male and female worms, but the exact location 
of these adult parasites before tumour formation has occurred has not yet been 
determined. 

During this period of, say, five to ten years, the only objective symptoms seem to 
be (1) the recurring attacks of fever, which, seen casually, are indistinguishable from 
malaria but do not yield to treatment with quinine, and (2) more or less irritation over 
what often appears to be perfectly normal skin. 

At this stage it is probable that in a large number of cases the disease subsides, 
and apart from the presence in the skin of living embryos, its existence could not be 
determined. In other cases the condition tends to progress and may lead to 
funiculitis and even orchitis. Swellings in the groin due to enlarged glands or to a 
lymphatic varix may occur from time to time associated with fever, the temperature 
rising to 103° F. and even higher. I have seen this condition in two little girls aged 
10 and 11 years respectively, but at that age the pains in the chest are a more 
frequent associate of the fever. 

In the middle of the second decade of life the classical tumour may make its 
appearance. The tumour is always freely movable, causing littie, if any, pain after 
its formation, and therefore not regarded by its owner as the cause of his pains. For 
this reason permission to remove them is not easily obtained. 

The origin of these interesting tumours has not yet been described, and I there- 
fore propose to give detailed notes of a case which I watched for over two months— 
from day to day latterly. 


J——, aged about 28, was a Basel Mission catechist of more than ordinary intelligence. 
He came up complaining of pain in the chest and fever which recurred at intervals of a 
month. The pain definitely radiated from certain small tumours on the chest wall below 
the axilla on either side, but these nodules were themselves painless. He quite definitely 
recollected their origin six or seven years before, and he said that their formation had been 
attended with a good deal of local tenderness and fever. The tenderness had ceased after 
a month or six weeks, by which time the tumours had become more prominent, but he did not 
know whether they had grown at all since then. I pointed out the nature of these tumours 
and advised their removal. He decided to come back later and have them out. 

On his return seven weeks later he reported having had much more fever; that since his 
last visit a fresh nodule had arisen about two inches above the first group on the right side, 
and that this tumour was exceedingly tender. It was found to be the size of a split pea and 
was very freely movable. 

I removed the two larger tumours that day under a local anesthetic. This is an unsatis- 
factory procedure, but J—— objected to chloroform, or to staying in hospital. The fibrous 
adhesions of the capsule of the tumours to the surrounding tissues were as thick as blind 
cord and I broke the blade of a curved bistoury in trying to sever them. These two tumours 
were removed together, and although they were firmly united by a tough band of white fibrous 
material there was no internal communicating passage. On opening the smaller of the two 
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which measured 2-5 cm. in diameter, the thick yellow fluid which contains mature and 
immature larve exuded, while the adult forms remained inextricably interwoven with one 
another and with the yellow fibrous material forming the walls of the sac. From this mass I 
subsequently dissected one mature and perfect male worm about 4 cm. in length and frag- 
ments of at least two females, the largest fragment being 10 cm. in length. 

The following day I dissected out the minute and extremely painful tumour which had 
arisen within the last six weeks. This proved to be so small that I failed to identify its 
outline, and all I could get from the tissue I removed (I excised a large piece) was an 
abundance of embryos but no adult forms. It seems probable that the worms in this case 
were quite immature and were only in process of making the tumour. Certainly I failed 
to find them, though with the removal of this tumour the tenderness disappeared as did 
the pains which had radiated across the chest. 

J—— was extremely pleased with this operation, although admittedly a painful one, 
for he told me next day he had slept better that night than on any night in the previous 
month, when a general irritation of the skin had kept him awake. This irritation was not 
present in the day time. His temperature was still 99-6°F., but that may have been due to 
the operation and the septic condition of the wounds, for it subsequently fell to normal and 
remained there. 

A week later he asked me to remove the two tumours on the left side of his chest and 
one over the left trochanter. At the same time he drew my attention to yet another minute 
tumour which was acutely tender and which had just begun to form over the inner condyle 
of the right femur, causing shooting pains extending up to the hip. This nodule was so small 
that I always had difficulty in finding it, while he himself could put his finger on it at once. 

That day I removed the two tumours from the chest and the one over the hip. The 
second of the two on the chest proved to be a lymphatic gland and it shelled out quite 
readily. On section the gland-juice was found to contain numerous living embryos. The 
other two were typical onchocerca tumours. 

There were still several more to be removed, but I decided to try the effect of an intra- 
venous injection of “ B. 1916,” a gold preparation which had given good results in an earlier 
case. 

A few days later I gave 0-3 grm. of this drug in hot water, since it is almost insoluble in 
cold water. He reacted within an hour with a smart febrile attack and an intense urticaria 
all over his body. The following day J announced that he had lost all his pains and 
irritations and that the sensitive little nodule near the knee was no longer tender. He 
admitted that it had become acutely painful for a few hours after the injection and so had all 
his hitherto painless nodules, much to his surprise. But by morning all his pains had 
disappeared. He assured me that all the worms had been destroyed by the drug and I hoped 
this was so, but I should have preferred to verify it by operation. Naturally the patient saw 
no reason for this, but asked for a second injection, which I gave a week later. This time 
there was fever as before, but no pain. When he left to go home at the end of two months 
he was not only happier, but heavier by several pounds, and I am convinced that his condition 
of onchocerciasis was relieved by removal of the cysts and by the injection of “ B. 1916.” 





A single case like this has one grave objection in that one is inclined to attach 
too much importance to subjective symptoms which are only too readily influenced 
by suggestion. But in this case I did my utmost to eliminate the chances of 
this occurring. His improvement was, in fact, only what I had expected as a result 
of my experience in a previous case to which I propose to refer at some length. 

This case was that of an undergrown lad of 16 (now 19) who was admitted to hospital in 
. very weak condition. His only complaint was pain over the liver, which was enlarged. 
He had no palpable subcutaneous tumours but embryos of Onchocerca volvulus were found 
in his blood and urine and in enormous numbers in his skin over the lumbar muscle. Blisters 
over the liver, together with a nourishing diet and ordinary tonic treatment, failed to effeet 
any improvement in his condition. When, after two months, I gave him intravenously 
(3 grm. of “ B. 1916” he began at once to pick up. He lost the hepatic pains, began to put 
on weight and the embryos disappeared from the urine. They also disappeared from the 
blood for a time but within a few weeks they were present once more. From first to last he 
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was given three injections of “ B. 1916,” and these enabled him to regain enough strength to do 
a certain amount of labouring work. Fifteen months later embryos were still to be found in 
his blood but not on every occasion, as formerly. Within the past three months he has 
written to me for further injections but unfortunately, I am unable to administer these by 
post ! 

No nodules have so far appeared under the skin in any part of his body and if therefore 
he is suffering, as I believe to be the case, from onchocerciasis, he presents a type of the 
disease which up to the present has not been recognized. Brumpt would like to make a 
distinction between the tumour and the tumourless types of onchocerciasis, but it seems to me 
that it is still too early to separate these two conditions, which might so easily be found to 
blend into one on further investigation. There is, indeed, every reason to suppose that this 
boy will develop the tumours which we associate with onchocerciasis, but the process may 
yet take some years. In this particular case the exhibition of “B. 1916” was intended to 
frustrate tumour formation, but I gather that his condition has relapsed in recent months and 
that the activities of the parasites have been renewed. Hence tumour-formation, with or 
without hydrocele or elephantiasis, would appear to be the next stage in the disease. 


Treatment. 


This must be both symptomatic and specific. Painful tumours should be 
removed and even the painless variety, if there is complaint of persistent pains in 
the chest, such as intercostal neuralgia and pseudopleuritic pains without physical 
signs. 

When the seat of disease is an elephantoid scrotum the usual surgical procedure 
should be adopted. Ouzilleau has reported excellent results from a large number of 
cases on which he operated without an anesthetic, but spinal anesthesia seems 
preferable in these scrotal operations. 

For the fever and malaise unaffected by quinine and recurring month after month, 
whether associated with tumour formation or not, “ B. 1916” injected into the vein 
seems to offer the best hope of relief and ultimate cure. Unfortunately its expense 
rules it out of court for all but a tiny fraction of the cases. I have now used it in 
seven cases and in only one case was no improvement noted. 


Prophylazis. 


This has at last been indicated by the masterly work of Prof. Blacklock, who 
showed that the vector in Sierra Leone was Simulium damnosum. 

Owing to the affinity which this fly exhibits for attacking, when possible, the 
region of the loins, it is clear that European clothing will as a rule effectually prevent 
infection. Moreover this fly does not at all readily leave its haunts by shady 
streams, and the avoidance of these places or their clearance where iraffic is 
inevitable should assist in reducing the opportunities for infection. 


Dr. WILLIAM NICOLL: I have no great familiarity with Onchocerca volvulus infection in 
man, but I have had a fairly extensive experience with the analogous condition in cattle due 
to Onchocerca gibsoni. It is curiously interesting that the localization of the nodules in man 
should correspond to that in cattle, due allowance being made for the different postures in the 
two cases. In cattle the nodules occur chiefly along the flanks and in the briskets, a differ- 
ence which is reconcilable with the possibility of infection occurring while the animal is 
lying down or while it is wading in water. On the other hand the distribution of the 
nodules might be regarded as being correlated not with the site of inoculation but with the 
portal of exit of the worms, as in the case of the Guinea worm. 

It occurred to me at first, and I believe the idea was held by others, that the larve were 
liberated only while the adult female worm was still living free in the connective tissue of its 
host. In certain experiments, however, which I carried out about fifteen years ago, I found 
that although the nodule was undoubtedly the terminal phase in the life of the worm, yet its 
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larval progeny could pierce the thick fibrous wall of the nodule and so escape into the 
surrounding tissues and eventually into the skin, thus rendering possible their ingestion by 
some biting insect. 

The fact that this process of migration appeared to be accelerated by the influence of water 
inclined one to the belief that an aquatic animal functioned as an intermediate host. 
Obviously, however, the inference also brought into consideration flying insects which 
frequent the margins of pools or rivers. 
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Service Architecture, and the Requirements of Accommodation in 
Tropical and Subtropical Countries, with Special Reference 
to Egypt and Palestine. 


By Squadron-Leader P. M. KEANE, R.A.F. 


IN the broad days of Spain when large numbers of her people were being 
attracted to South America, the Spaniards were quick to adapt native habits and 
medicines to their own requirements. For instance they were the first Europeans to 
employ ipecacuanha for dysentery, which followed their penetration of South America, 
where they found the drug in general use. As far back as the middle of the 
seventeenth century the introduction of cinchona into Europe was brought about by 
the Comtesse de Cinchante, who discovered it in use during her residence in Peru 
where her husband was Viceroy. It will be shown presently that the modern French 
colonist is alert and receptive in such matters, particularly in relation to building, 
whereas where we have settled abroad we have too often introduced our home style 
of building. 

The present is perhaps a suitable opportunity for attracting attention to the 
question of Service architecture and the requirements of accommodation in tropical 
and subtropical countries. The constructions erected in the past are in danger of 
being looked upon as traditional, and even if this danger is not real the scientific 
developments of the past fifty years invite a review of the subject. 

If we were to cast our memory back and review British overseas stations, we 
should recall a great number of cases of siting and of laying-out which can be best 
described as accidental, or alien, and which have grown up in haphazard fashion 
through a series of annual increments. The result is a widely scattered mass of 
buildings which are obviously hygienically unsuitable and costly. 

Political and strategical conditions abroad frequently impose the provision of 
entirely new, or additional accommodation, at comparatively short notice for an 
indefinite number of years. The question of this provision is a very difficult problem. 
In the majority of cases only semi-permanent or temporary structures are erected. 

Semi-permanent buildings are dangerous, not because they may fall down too 
quickly, but because they may remain up too long. And yet I believe it is not 
impossible to provide hygienic and economical buildings of this kind overseas, given, 
first, that every aspect of the subject is thoroughly explored, and provided that the 
favourable results obtained from that investigation are then adhered to, without 
the intrusion of innovation. I think it will be admitted that the results obtained 
from permanent Service accommodation in general are more satisfactory than those 
from semi-permanent buildings. 

The idea of building one’s own house has occurred to us all at some stage of our 
lives. If attempted, the realization would too frequently prove to be a failure through 
lack of mature consideration, and lack of collaboration with experts. A building 
proposal, whatever its type, should not be embarked upon unless it is clear in the 
beginning what the completed scheme will be. Once it is commenced it should be 
carried through without interruption or amendment. 


Arp—W 1 [February 14, 1927. 
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Assuming that we have only to consider permanent structures, what is the 
position to-day, and how have scientific discoveries and inventions during the past 
fifty years aided us to determine: (1) What is the ideal site? (2) What is the ideal 
lay-out? (3) What is the ideal ventilation? (4) What is the ideal structure? 
(5) What is the ideal interior ? 

These are very important questions which now await answers, for it is only by 
knowing something about the ideal that we can work out what is practicable. 
Before dealing with them it would be as well to put a simpler and more compre- 
hensive question. What is the ideal dwelling anywhere? It is one conditioned by 
circumstances of the country, and one providing the maximum of protection against 
adverse climatic conditions, and affording the greatest degree of safety and comfort. 
Any building which fails seriously in these respects is an anachronism. 

In any overseas country valuable assistance in design and construction may be 
obtained by studying the building traditions of the natives, particularly those of the 
ancient dwellers. I am afraid that in certain respects the modern better-class native 
dwelling has been adversely affected by the introduction of European styles, so that 
the amount of guidance from that quarter may be small. When we study ancient 
buildings in the East we observe that the amount of exterior surface was reduced to 
@ minimum and that the amount of light admitted was strictly limited. Great 
thickness of walling and roofing was regarded as being essential. In the days of the 
Pharaohs the roofs of the houses of well-to-do Egyptians were several feet thick, and 
consisted of a row of palm trunks overlaid with rushes or palm-leaves covered by a 
thick layer of mud, the rooms being grouped within an exterior simply comprising 
four walls. 

The Egyptian temple building is summed up in the words “thickness” and 
“darkness.” The Romans, in Africa, went so far as to burrow underground in order 
to find coolness and built dwellings entirely below ground level whither the more 
fortunate membérs of the population retired during the summer months. The same 
principle was followed by the Babylonians. The modern Baghdadians do much the 
same. India exhibits to-day many signs of the care bestowed by the ancients on the 
provision of vast cool interiors as evidenced by the rock temples still existing there. 

The ancients, therefore, considered a cool interior more important than a well- 
aired one, for many of their buildings, specimens of which remain to-day, were 
neither orientated nor constructed to enjoy the effects of a thorough current of air. 
They argued, no doubt, that when the sun was up a cool retiring place was the first 
consideration, and that when it had set, if one wanted to enjoy the breeze and to 
obtain some degree of freedom from winged insects, the best thing to do was to go 
outdoors and sleep there. 

At the present, what importance is attached to the housing of personnel overseas ? 

The French, in Morocco, have recently grappled with the question ; they found 
that the European types of dwellings which they had previously erected there were 
definitely unsuited to the climate. Under the direction of Marshal Lyautey, the 
erection of unsuitable types was checked, and after a period of investigation and 
study of old Moroccan buildings, a new type, by which the native forms were 
adapted to new purposes, was evolved, or in other words, a Franco-Moorish type was 
established. Anyone who is called upon to build in hot countries can do no better 
than adopt a similar system, or perhaps pay a visit of study to Morocco, and 
especially to the Government administrative buildings at Rabat. 

I will now reply to the questions dealing with the ideal site, lay-out, ventilation, 
structure and interior, and discuss various points which have struck me in connexion 
with them during my service abroad. Some are very obvious, and others largely 
matters of opinion, and I shall at once explain that features which might be con- 
sidered applicable to Upper Egypt might not be adaptable, for instance, in Ceylon. 
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SITING. 


Unless dominated by strategical policy this question is comparatively simple. It 
is important that a site should be as exposed and as high as possible in relationship 
to the surrounding ground surface, which in turn should be devoid of vegetation and 
habitations. In this way only can the full effect of any prevailing wind be utilized, 
and freedom from winged insect plagues be enjoyed. No site should ever be con- 
sidered without a liaison with the Civil Health Authority of the country. Failure 
to do so in the past has led to disaster. When at all possible a survey from the air 
should be made; this is frequently an aid of the highest importance. An aerial 
survey of ten minutes’ duration will often reveal more features of importance than a 
ground survey lasting many days, because from a height of a few thousand feet, 
native villages, sources of water pollution, and obscurely located water collections 
for miles around are usually clearly revealed. 

Once the site has been decided upon, a wide tract of land should be obtained in 
order that it may never become necessary to erect buildings near to the station or 
cantonment boundary immediately outside which native dwellings, markets or factories 
are likely to appear. Such land is usually inexpensive. If a site is required on the 
sea-coast the living quarters should be built as near the shore as possible in order 
that the effects of inshore breezes may be enjoyed. <A quarter of a mile inland or 
less, such air movement may be imperceptible at ground level owing to contour 
obstructions. One usually finds the shore site free from mosquitoes and sandflies, 
whilst the inland site may be infested with both. Areas over which sand is drifting 
should be avoided. Water accumulations must be mapped out, and the possibility of 
mosquito breeding areas estimated. Drainage is important and levels require to be 
examined. In cities there is not much freedom of choice and land is expensive; the 
Civil Authority is here again of great assistance. Sufficient land must be obtained 
to give such unobstructed orientation as will provide ample windage. 


LAY-OUT. 

Wind generally determines the lay-out. When a favourable prevailing wind does 
not exist, or when all winds are unfavourable during hot weather, the buildings should 
he grouped on the smallest site conformable with adequate ventilation in order to 
reduce the amount of exterior surface exposed to sun heating. In those places in 
which the prevailing wind is favourable, as in lands in and adjacent to the Mediter- 
ranean, and in certain parts of India, the question of the entire lay-out must be 
subordinated to this factor. Buildings should not be spaced out in separate groups 
of small dimensions. The fewer separate foundations the better. Structural require- 
ments may, of course, impose the necessity of a number of comparatively small 
buildings independently sited; it is possible to obtain some degree of success with 
this method, but it makes accommodation uncomfortable owing to the heat, since an 
excessive amount of exterior surface is exposed to the sun. Unless spacing out is 
very carefully arranged, insufficient room is available for the wind to pick up again 
after striking an obstruction. I incline, therefore, to grouping the greatest amount of 
structure on the smallest possible foundation. It is quite practicable to employ, say, 
tive separate blocks instead of the fifty or more buildings of various sizes such as one 
often sees. 

In order to obtain the utmost perflation, a block should be L-shaped, and so 
placed that the line of force of the prevalent wind point intersects the angle (see 
diagram, p. 28). Then only will the maximum effect be enjoyed. When the 
prevailing wind is north, the rectangular block thus orientated offers, in addition, 
much shelter from sunshine. 

As the maximal force is in the region of the angle at that point, an additional block 
n the form of a square or oblong may be overlaid, in order that the utmost use may 
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be made of the wind, instead of it being allowed to waste itself by rushing practicall 
uninterruptedly from the front to the back. 

Conjoined rectangular blocks may be laid behind one another where good perflation 
is obtainable and a certain amount of mutual shading is thereby afforded ; moreovei 
shading can be greatly increased by additional structural features without in any wa) 
diminishing the wind foree. However, planning of this kind is only required in the 
case of a station of exceptional size. 

The back of the building might look to the south-east and the south-west, and 
need not be used a great deal for entrances, while the front aspect might look towards 
the north-east and north-west, and so only receive the sunlight in the early morning 
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and again in the evening when the sun is setting in the western horizon. To anyone 
who knows the East, these are most striking advantages. 

The lay-out I have described really exists. It is the nearest to the ideal I have 
seen. Unfortunately it is not a Service structure but an hotel at Ramleh, near 
Alexandria. The architect must have approached his task very carefully, for he has 
produced a vast building the lines of which are simple and the natural ventilation of 
which is perfect. So wisely is it orientated that the blazing sun of the Egyptian summer 
appears to treat it with exceptional favour. It is noteworthy, too, that verandahs are 
not a prominent feature; only a few rooms have them. So well is the wind trapped 
that a light breeze produces air movement which is felt even in the most unfavourably 
located rooms situated on the south-eastern aspect. Many of the rooms have their 
doors looking south, but this defect is countered by a closed-in corridor along this 
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aspect, which entirely prevents these rooms being over-heated from that source, 
provided simple precautions are followed. 

In considering lay-out it is as well at the same time to go into the question of the 
surroundings ‘of a building. At the present day we see flower-beds, shrubs, and trees 
in the immediate vicinity of quarters. People protest if we attempt to remove them. 
No plant obtaining its sustenance from the soil should be allowed to flourish within 
a distance of about sixty yards of any building where people work and dwell, and even 
at this distance vegetation should be relegated to an area situated to leeward of all 
huildings. Native quarters and latrines must be outside this distance. 

A good substitute for a garden in a tropical or subtropical country is an enclosed 
quadrilateral of oblong form where esthetic tastes may be satisfied by providing 
a frieze of coloured tiles easily procurable in the East, which will cost less than the 
labour required for the repeated irrigation of flowerbeds. In architecture the esthetic 
must claim equal rights with the purely utilitarian. Suecessful architecture not only 
provides shelter for men but also satisfies closely studied environmental needs, not 
the least of which is a sense of the beautiful; at its best it is an embodiment of 
spirit rather than of material. 

Before discussing structure we will inquire as to how scientific research during 
the past fifty years has helped us to site and to build our house overseas. 


MOSQUITOES AND SANDFLIES. 


First come the disease-carrying mosquitoes. It is an extremely tedious and 
difficult operation to rid an area of mosquitoes, and the prime object should be to 
select the district as carefully as possible. There is no excuse for the selection 
of a thoroughly bad site nowadays, although such a misfortune has happened within 
the decade, and will happen again if those responsible for the choice do not exercise 
ordinary care and inquiry. Then comes next in order, but of more recent discovery 
us regards its life habits—-the sandfly. The sandfly interdicts flowerbeds, gardens, 
and all vegetal life and moisture, however little, in the region of dwellings. The 
sandfly’s radius of action is probably hot more than fifty yards at the utmost. 
The insect is more of a hopper than a flier; air movements, even gentle ones, 
provide an effective barrier to its progress in any direction and cause it to seek 
refuge immediately. 


VENTILATION. 


Everyone is familiar with the important researches made in recent years in con- 
nexion with ventilation, which, from an adverse physical and mental standpoint, 
uve summed up in the word “ humidity."’ In what may be conveniently called 
~ low temperature humidity ” the individual merely experiences a sensation of great 
cold and can usually escape from it at will, but in “high temperature humidity,” so 
general abroad at certain places and times, man is continuously distressed and 
working efficiency is lowered. We know now that air movement, yet not necessarily 
that of freshly supplied air, is the remedy. It warrants our keeping buildings closed 
during the daytime, a principle which would not have been endorsed a quarter of a 
century ago when frequent changes of air were considered vital. The electric fan 
enables us to use the same air over and over again for many hours without any 
adverse effects being felt. When the atmosphere of a well-fanned room becomes 
stale it is due usually to the odour produced by tobacco smoking, and not to trans- 
pired air alone. The Greenwich air purifier, owing to its powerful dehydrating 
action, should be a valuable apparatus for cooling purposes provided the cost of the 
compound employed could be substantially reduced. 
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What means have we at hand for preventing outer heat being conducted into an 
interior? Walls several feet thick; but this is a most expensive proposition. 

A wall may be doubled by having an intervening air space; that system has not 
been successful in hot countries, and is mainly due to the very marked radiation 
inwards from the outer division of the wall. The radiation raises the temperature of 
the air in the middle section which may conceivably rise many degrees above that of 
the outer air shade temperature. The intended function of the air space is, in conse- 
quence, negatived. With the strong present-day tendency to innovation in wall and 
roof construction, careful research under actual tropical conditions is essential, because 
even after various methods have been tried no definite solution has been forth- 
coming. Recently, in England, a firm has produced a combination of materials 
consisting of layers, from within outwards, of coke-breeze, cork and cement, pogssess- 
ing remarkable insulating properties along with the advantages of cheapness. In the 
tropics with a core of adequate thickness this type of wall may provide an inexpensive 
solution of this problem. 

Wall construction is the very acme of building success in the East. A builder 
must aim at providing a wall (and roof) which will prevent the temperature wave 
from the exterior reaching the interior between the morning and the afternoon, and 
during a maximal period, therefore, of about nine hours. 

Double windows, which are employed on the Continent to keep out the cold, could 
be used with great success in hot countries to keep out the heat. The single window 
does not do so in any marked degree, because of its great size and the manner in 
which the interior air is driven against it through movements caused by occupants 
or by the electric fans which are employed. Those who live in hot countries can 
readily verify this fact by comparing the temperature of the window glass on its inner 
surface with that of the adjacent wall interior when the exterior shade temperature 
has reached 100° F. The amount of wall space given up to glazing in Egypt is 
extraordinary, and can only be justified if the windows are double. In my opinion, 
glazing is grossly overdone in the East, and often renders buildings suitable only for 
winter residence. In addition, such windows admit too much light. By doubling them 
and reducing their surface area sufficient illumination is available during the daytime, 
and ample perflation is assured during the night hours, when streaming air can be 
employed with advantage. 

Compressed, or refrigerated, air is an agent which in a hot country can alter the 
whole aspect of indoor life from one of distress and fatigue to one resembling life in 
a northern latitude. Leonard Hill refers to this in his important work on ventilation, 
in which he says that “for cooling tropical houses compressed air douches could be 
used, as air escaping from compression is both cool and dry.” I feel certain that 
one day his suggestion will be adopted. Initially, the provision of the various parts 
of such ventilating system is expensive, though once the installation has been 
completed the running cost is negligible. It means a particular method of insulation 
of floor, wall, and roof with cork sets, and therefore implies new construction of a 
deliberate kind. Everything is at hand to enable such a system to be employed. It 
is the old question—finance. If cheaper materials could be substituted such « 
method would no longer be impracticable from a Service point of view, and probably 
would be first introduced in order to provide accommodation in a special hospital! 
ward for treating cases of serious illness. Great relief would be provided for the 
patient if the room temperature registered 70 F., the exterior shade temperature 
being 115° F.; there would be no mosquitoes, consequently no mosquito nets, and 
no sandflies. The cost for an eight-bedded ward with a refrigerating air douching 
plant would exceed that of an ordinary ward of the same number of beds by about 
£3,000; there is not a correlative rise in cost as the number of beds allotted is 
increased. 
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I look forward to the day when refrigerated air will be laid on to quarters 
abroad; the cubic contents of such quarters need not be large. When one 
considers the amount of space taken up by a ship’s company of 500 men in a 
cruiser, it will be seen that the space required is very small, In the tropics it is 
better to sleep in a room 8 ft. square by 6 ft. high, the temperature of which is about 
65° F., than to attempt to do so in a large hall with a temperature almost double 
that figure. Under such a regime sickness ratios would reflect a marked reduction 
in insect-borne diseases, and possibly in general diseases. 

If we place on the debit side the expense of erecting buildings with vast interiors 
fitted with numerous electric fans, involving heavy and continuous charges 
for mosquito nets, together with losses through ineffectiveness, hospitalization, and 
other items—and on the eredit side a few air-cooled buildings—I think the latter 
method would prove to be the less costly of the two. , 





STRUCTURE. 


The vital part of the problem of accommodation is structure, so full of detail; so 
fruitful of failure. It is a very large subject and I have already touched upon it. 
Anyone who has lived in a hot country will agree that the smaller the houses and 
the greater their exterior surface, in proportion to that of the general interior, the 
more costly will they be in comparison to massed structure, and the more difficult to 
keep cool during the daytime. <A station consisting of numerous small buildings or 
pavilions is therefore only justifiable on a temporary basis, for the design carries in 
its train scarcely a single redeeming feature. 

Before designing the structures required on a general lay-out, the needs of every 
department represented must be considered, and a place given to each. This means 
grouping. It should be possible to group the various sections on about half a dozen 
separate areas. Generally speaking, everything relating to the daily life of the man, 
whether he be a soldier or an airman, should be carried on upon the one foundation, 
with a few exceptions. You may not build men’s quarters on the top of hangars, engine 
testing shops, or stables; but you can group all noiseless departments such as certain 
workshops, schools, cinemas, canteens, etc., on the ground floor. Above these you 
can place men’s and sergeants’ quarters, ablution and sick quarters. That leaves a 
group of noisy and objectionable trades, and transport quarters, two groups of married 
quarters and officers’ quarters, each to be given their separate sites. 

[ know there is a tendency at the present day to build quarters on the widely 
scattered pavilion system so as to minimize the results of possible air attacks. That 
inay apply at home but it should not do so abroad where the question of housing 
must accommodate itself to the particular climatic condition. It need not be a great 
dlisaster for any complement of personnel in a hot country suddenly to find itself 
homeless, provided tentage were in reserve and rapidly available. But to oblige 
people in the tropics to dwell permanently in what might be called emergency-of- 
warfare buildings is both unwise and unfair. 

Stations built on the group method have much to recommend them. The 
iuaintenance charges never become abnormal. They suit climatic conditions. They are 
easily guarded against invasion by thieves and ground enemies, and if they 
are no longer required for military purposes, the likelihood of obtaining a reasonable 
price for them is fair compared with the possibility of getting a good price for a 
pavilion station, which has only a breaking-up value. The only possible disadvantage 
is the one I have mentioned—relative vulnerability—in itself a debatable point. 

In dealing with the question of structure certain broad lines should be followed. 
(Discussion of advantages and disadvantages, which would take an interminable time, 
is omitted.)| 
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(1) Buildings should be two or three stories high. 

(2) Framework of steel. 

(3) Constituents of walls should be of insulating material. 

(4) Windows should extend down to floor level. 

(5) The amount of wall section allotted to windows should be sparingly regulated in living 
quarters. 

(6) Windows need not be more than a foot wide all the way up, and should be doubled. 

(7) Both sections of the window should open inwards, and external shading should b 
provided. In workshops double windows should also be provided. Greater glazing space 
may have to be allotted on account of lighting, but the amount of area given to glazing should 
be strictly controlled. 

(8) Floors should consist of material other than wood. 

(9) Doors should be thick and all main entrants should be doubled. 

(10) The exteriors of buildings should be white or cream. 

(11) Roofs should, wherever possible, be flat and entirely insulated from the underlying 
ceiling. If pitched roofs are employed considerable care is needed to provide against heating 
of the interior through failure of insulation or through faulty design. Large (triangular) 
openings should be provided at each end of the ridge to allow the heated air in the garret to 
escape freely. White uralite sets are perbaps the best for this type of roof; they can be more 
readily transported than the Marseilles tile. I do not consider that corrugated iron sheeting, 
even galvanized, is a suitable material for roofings. 

Before taking up the subject of the interior of buildings the question of verandahs 
should be discussed. The verandah is in a sense half interior, half exterior. In most 
hot countries it performs a double function, namely (1) as a shelter from sunshine ; 
(2) as a protection from dewfall. It is not, however, a building essential, but rather « 
luxury or an expedient, the existence of which can never wholly compensate for what 
is an otherwise faultily constructed dwelling. 

We generally find a verandah at ground level, and it is to be regretted that we do 
not go a step further and add to it in stone or brick so as to convert it, at least on 
the southern aspect of the building, into an enclosed corridor with windows and 
shutters capable of being thrown open freely at night time. The effect of this 
provision often makes all the difference between a stifling interior and a cool one, no 
matter at what time of day. Such a scheme can go a long way towards redeeming 
a faultily constructed building, and at the same time it adds a very considerable 
quantity of what may be called air storage, which is seeured each day by closing a 
building during the early forenoon. This structural provision has another advantage 
in that the outer wall, as it now becomes, fulfils the additional function of keeping out 
reptiles, a service which would otherwise devolve on the more internal entrants and 
therefore interfere with air perflation through rooms at floor level. 

In a new construction the place for a verandah is at the topmost storey and not 
the ground floor. By causing the roof to project several feet beyond the wall and 
constructing a balcony all round the top floor, a most admirable construction i 
achieved, which will also act as a sunshade~for the entire exterior of the floor 
immediately below it. 


INTERIOR. 


When the demands of site, lay-out and structure have been wisely met, those o 
the interior will have been in a large measure solved. Where these demands 
have been ignored, only extensive and costly re-conditioning will prevent the ful 
disadvantages of a hot season being experienced. 

The amount of interior cubic space per head is definitely laid down for the Services 
and varies in amount according to whether the climate is tropical] or subtropica! 
The amount is sufficient for living quarters. In many workshops, however, in the 
Air Force, it is greatly in excess of requirements and is incidental to the needs of air 
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craft construction, which implies vast and lofty interiors that can be kept cool during 
working hours as long as certain rules as to the construction and occupation are 
obeyed. The rule frequently followed in temperate climates, namely, the fact that 
an interior height above 12 ft. is unnecessary—does not apply in hot countries where 
the air is kept in motion by mechanical means, and where lofty interiors are of the 
greatest value. At home stations interiors as much as 17 ft. in height are observed, 
while abroad they may be only 11 ft. high. One wonders, therefore, how the air in 
the former can ever be made warm in the winter and in the latter kept tolerably 
cool in summer. Abroad, every foot added to an interior height is of the greatest 
importance. This is a point which is rarely neglected by builders of good-class 
private dwellings for natives and Europeans. Domestic interiors should generally 
not be less than 16 ft. high, except where cooled air douching is employed, in which 
case it is possible to build as low as even 8 ft. and thereby effect a marked economy 
in the cost of the actual structure so far as the building itself is concerned. A 
great fault of home-trained designers, in their planning of tropical buildings, is that 
they cannot free themselves from the rules governing house construction in temperate 
latitudes. More light, more air, more sun-rays are not required within dwellings 
in the tropics. What is required in the day-time out there is little light, trapped 
cool air and no sunshine, no fanlights, no air bricks, ete. 

We are accustomed at home to whitewash interiors, and that is almost the rule 
abroad, although, for obvious reasons various shades of green are indicated ; blue reflects 
less light than green, but it should not be employed on account of its depressant action. 

The necessity for fireplaces is frequently overlooked. There are few stations 
abroad where they are not required in day-rooms, at least, and at some they are an 
absolute necessity during the greater part of the cold weather. It is extremely 
important, in India and Egypt, to ensure that no interior dormitory or bed- 
room fittings, such as shelves and wardrobes, are fixed. They must invariably be 
detachable, otherwise it will be well-nigh impossible to rid such quarters of bed-bugs 
once they become infested. The amount of wood-work in sleeping quarters should, 
for the same reason, be kept at a minimum, and wood should never be employed 
in the construction of ceilings. Floors should be paved. 

The use of electric fans is now almost general at all stations abroad in the Air Force : 
no bedroom or dormitory is without them. Their installation has cost thousands of 
pounds, but the outlay has been justified because, following their introduction, the 
incidence of sand-fly fever has fallen rapidly; it has been reduced to negligible pro- 
portions in Egypt and Palestine, where, in 1925, a total of only fifty-five cases,or 20-1 
per 1000, was notified, compared with several hundred, or 105-6 per 1000, in 1922. For 
dormitories ceiling-fans are better. For smaller rooms oscillating desk-fans should be 
employed. As oscillating desk-fans are costly and easily damaged, they should be 
fitted on brackets, in convenient places, such as corners, and protected by a large mesh 
rabbit-wire in order to prevent the men interfering with them. In that way much 
money, otherwise wasted, would be saved. 

[s it possible to render quarters abroad fly-proof? It is most difficult to do so 
with the existing types of buildings, because the entrants are so many and the space 
given to windows so extensive that the barriers are generally permeable. If a building 
is constructed with the intention of fly-proofing it, the proposition becomes a simple 
one, 

Refrigeration apart, if buildings are constructed on the lines now described, it 
siiould mean a reduction of the mean interior day temperature by about five degrees 
Fahrenheit. This is of vital importance in its effect on human comfort. 

Lastly, the insistence of standardization should not be forgotten. Standardization 
ineans consolidation of the results of research and careful investigation in Service 
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architecture, and prevents the re-entry of that philistinism for which Service builders 
are unfortunately so notorious. Standardized plans cannot be applied universally in 
the tropics and subtropics. However, with limitations, they can be widely and 
successfully adopted. Standardization should not be rigid but should be susceptible 
to new influences. 

Building abroad is not really attended by profound difficulties. The questions 
arising from it are, however, more intricate and diverse than at home. Before 
a higher standard of accommodation overseas can be achieved a break-away will have 
to be made from the position of regarding the question of housing in hot countries as 
being merely one of additional cubic air space per head. It is a more exacting problem 
than that, as I have endeavoured to show. Not only must the architect enlist the 
assistance of the sanitarian and the entomologist, but he should more and more claim 
the help of the physicist. As we move towards perfecting our overseas accommodation, 
I feel confident that our task will be greatly simplified by the aid of the physicist, and it 
is from that source that the most surprising improvements in housing in the tropics are 
likely to ensue. Everyone is aware of the magnificent work being done by Sir Edwin 
Lutyens in building the new Delhi, and one may ask that the Services may be given 
the benefit of labours in the same direction and the same spirit. Indeed, that is the 
dominating motive of my address, namely, to plead that investigation and research 
may invade the whole field of building in hot countries, in order to estimate accurately 
habitative needs, to interpret them, and in so doing to make a vital contribution to a 
problem that has long awaited elucidation. 


Discussion.—Surg.-Captain T. R. SHAW: We all agree that in order to preserve health, and 
ensure efficient work, comfortable conditions in our Service buildings in the tropics must be 
assured. The subject of Squadron-Leader Keane’s paper is important, and its introduction 
very opportune on account of the wide developments which are taking place at Singapore. 

Useful information has been derived from native sources, a practicai point which 
should be remembered when considering housing conditions in the tropics. The conditions 
required regarding site, design and lay-out, structure and the interior of the building suitable 
for tropical conditions have been fully considered by the author. The site is most 
important and those who have served in warm climates will corroborate his statements 
with regard to the number of Service buildings met with where the question of situation has 
not been carefully considered. When serving on the Africa Station I visited a wireless 
station on the West Coast in which malaria was prevalent. The houses were built on low 
ground with a native village and marsh a few hundred yards distant ; yet, at a short distance 
from the village, there was an ideal site on rising ground, where the cooling effect of the sea 
breezes could be ensured. New living quarters were then being constructed on the higher and 
much more hygienic site, but the important fact remains that much discomfort and sickness 
had already resulted owing to insufficient knowledge of local conditions and choice of a 
suitable site. 

I entirely agree with Squadron-Leader Keane’s remarks concerning the lay-out of the 
buildings. Every advantage must be taken of the prevailing winds to ensure their maximum 
cooling effect, and at the same time the position of the rooms occupied during the day should 
be such that they will receive: the minimum amount of exposure to the sun’s rays. 

With regard to the maintenance of suitable air conditions in the buildings: although the 
site and Jay-out are important factors, it is still more important to maintain a satisfactory 
physical condition of the air in the living rooms and ensure conditions of comfort. 
This is a problem which has arisen in H.M. ships serving in hot climates for many years, 
especially since the introduction of the iron ship, through the steel sides of which externa! 
heat is rapidly conducted to the interior. I think Squadron-Leader Keane understated 
the problem when he said that the adverse physical condition of the air with which we 
have to contend can be summed up in the word “ humidity.’”’ The cooling power of the air, 
which is the important factor, depends not only on moisture but also on temperature and air 
movement, and of these-three conditions temperature is the most important. Provided the 
temperature of living spaces can be kept at about 60° F. to 65° F., moisture will have little 
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effect on conditions of comfort. But as the temperature rises above this level increase in 
moisture makes itself felt by diminishing loss of body heat from evaporation. It is for 
this reason that the wet bulb temperature is so important when dealing with high air 
temperatures. 

In warm climates overheating of the air in living spaces can be combated by the use of 
non-conducting materials in the construction of the houses. Air is one of the best non- 
conductors known and the efficiency of all non-conducting materials depends on their 
content of sealed air spaces. Concrete blocks made of clinker which contains innumerable 
closed air spaces are valuable non-conductors, and a building block of the type suggested by 
Squadron-Leader Keane in which cork is used to lessen still further the condition of heat 
would appear to be very suitable for Service houses abroad. I have recently seen cottages in 
Kent constructed of concrete clinker blocks, without cork and therefore cheaper, but containing 
sealed air spaces; these blocks, 6 in. deep, are equal in non-conducting value to a layer of 
brick 14 in. deep. 

Much research on this subject has been recently carried out in connection with cold 
storage compartments, where it is most important that the best non-conducting materials 
available should be used; but I have no doubt this work is known to Service officials. 
Non-conducting materials suitable for lining walls of buildings to further limit heat 
conduction are numerous. 

I was interested in hearing that the double wall had not been a success in the tropics. 
This method of controlling heat has long been used in H.M. ships, where in certain living 
spaces an inner sheathing of thin metal plating forms, with the steel side of the ship, an air 
space. I think the failure of the air space in the walls of houses is due to the fact that 
adequate sealing of the air cannot be ensured. It will be noted that Squadron-Leader Keane 
still suggests its use in the double windows which he recommends. It has recently been 
shown that the double wall in the case of houses is not nearly so efficacious as the concrete 
blocks already described. The question is a very difficult one and much more research on 
the subject is necessary. 

By suitable construction and other measures described by Squadron-Leader Keane, the 
amount of heat entering a house can be considerably reduced, but in the tropics other 
measures must be employed in living spaces to increase the cooling power of the air. The 
electric table fans, or ceiling fans, the successors of the punkah, have been of incalculable 
benefit, but it must be remembered that air movement will not give relief when the 
temperature of the wet bulb thermometer approaches that of the body. Squadron-Leader 
Keane has suggested the use of the Greenwich air-purifier. This apparatus was designed for 
use in compartments from which the external air is entirely excluded. Under such conditions 
moisture and CQ, can be kept well under control, but a purifier of this nature would be 
quite inadequate to deal with the moisture contained in the large volumes of air which 
must enter a living-room in the tropics. The solution of the problem is “ cooling.” 
Coolers have been used for many years in H.M.’s ships to prevent excessive rise of 
temperature in magazines and shell rooms, and recently in other compartments, where it was 
found that in ships serving in warm climates measures for cooling the air were necessary not 
only to maintain comfort conditions but also to prevent actual injury to health. Measures 
for cooling the air should certainly be provided in shore establishments in the tropics where 
it is known that dangerous wet bulb temperatures may be experienced, and I think many will 
agree with Squadron-Leader Keane in recommending that we should go a step further and 
provide cooling sufficient to ensure comfort conditions. 

Haldane has shown that in still air the limit to which the wet bulb temperature could rise 
without affecting body temperature is 88° F. As a result of experiments carried out recently 
in several of H.M.’s ships it was concluded that with adequate air movement the safety limit 
has been reached when the wet bulb temperature rises to 90°F. But a temperature 
considerably lower than 90° must be ensured to prevent such interference with loss of body 
heat as will lead to lessened vitality and diminished capacity for work, and it is suggested 
that the cooling apparatus fitted for use in houses in the tropics should be capable under the 
worst conditions of preventing the wet bulb temperature rising above 80° F. 
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Mr. A. GILBERT SCOTT, as an architect acquainted with building in Egypt and Palestine, 
drew attention to the following points. His remarks did not apply to India or Mesopotamia, 
where conditions were different. 

First—Rooms must be high. He was strongly impressed by persons resident there for 
twenty or thirty years, and from his own experience, that a current of air was essential 
through every room at floor level. This necessitated rather large openings, like french-windows, 


at floor level, at both sides of the rooms, which must run east and west, as the prevailing wind. 


was from the N.N.W. practically all the year. This ruled out the corridor type of plan, unless, 
as in many of the Government buildings in Cairo, treated as a wide open verandah, preferably 
on the south side. Mosques provided excellent examples of many openings at floor level and 
practically no windows above. 

Second.—Large projecting eaves were necessary to shelter the walls and windows. These 
could be easily constructed by cantilevering over the floor of the ceiling slab, which was 
universally of reinforced concrete. Roofs should be double, with ample openings beneath 
the eaves to allow of a clear current of air between the two roofs. As little woodwork as 
possible should be used: the American idea of stock iron door-frames could be adopted with 
advantage. 

Lastly.—Practically all common building materials in Northern Egypt were impregnated 
with salt, and there was enough moisture in the air te cause crystallization, so that all 
building materials disintegrated quickly unless protected. It was therefore necessary to plaster 
all buildings, unless their materials were imported. At present thick walls seemed essential, 
but were not costly, since materials and labour were comparatively cheap. 


Squadron-Leader KEANE (in reply) expressed his satisfaction that Surgeon-Captain Shaw 
also laid stress upon the importance of the most careful site selection, on which the fate of a 
station depended. He agreed that polished metal linings for hollow walls might be effectively 
employed, but for houses he preferred the cork combination referred to. He said his intention 
in suggesting the Greenwich air-purifier was in order that it might be used in closed buildings 
during the day-time. 

In reply to Mr. Gilbert Scott, he noted the importance attached to a through current of air 
in Egypt, but he considered that the double roof was not as dependable as one in which the 
garret floor was insulated, because cf the radiation which took place on to the underlying 
ceiling from the lower sector of the type of roof referred to by Mr. Gilbert Scott. 

In reply to another speaker, he (Squadron-Leader Keane) said he found that aerial survey 
in Egypt was of recognized importance, but naturally it would be carried out in conjunction 
with a ground survey. Regarding air-cooled quarters, whilst admitting the existing financia! 
qualification, he did not agree that such a method would never be used in Service buildings in 
the tropics. He said it was already used there in non-Service structures and pleaded that if 
such an installation were one day provided even on a small scale, as in a reading-room where 
people could go for a few hours daily, in some of the most trying districts, conditions would be 
greatly mitigated owing to the resultant adjustment of the physiological balance. He based 
this remark on some recent observations made on air pilots in a hot and humid climate where 
it was found that a flight of two hours at 6,000 ft. was definitely beneficial, and that such 
people stood the climate much better than those merely employed on ground duties. 

As regarded the necessity of having gardens in order to use up waste-water, the water 
could, and should, be piped away from the vicinity of buildings. He considered it essentia! 
that people should know how unhygienie such gardens were in the immediate vicinity of 
dwellings and he was certain that when once they knew this they would be willing to do 
without them. 
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JOINT DISCUSSION No. 4. 


Section of Ophthalmology and Section of Weurology. 


Chairman—Mr Ernest CiLAaRKE, C.V.O., F.R.C.S. (President of the 
Section of Ophthalmology). 


DISCUSSION ON THE VALUE OF RECENT METHODS OF 
TREATMENT IN THE LATE STAGES OF OCULAR 
SYPHILIS. 


Mr. J. HERBERT FISHER. 


IN the treatment of syphilis within the last two or three generations the swing 
of the pendulum can be observed. Following the drastic processes of salivation with 
mercury, we arrived at the more rational use of this essential drug. When 
Hutchinson’s pill became the favourite method of administration, it was still 
considered necessary that the gums should be rendered tender, and that this could be 
achieved without the unpleasant effects of gastro-intestinal irritation. This stage 
having been reached, administration of the drug was suspended, to be followed by 
further courses of similar mercurial treatment at appropriate intervals. The same 
results, it was found, could be rapidly and efficiently achieved by inunction with 
grey ointment, if careful observation for the first signs of saturation was observed. 
The supplemental use of iodide of potassium was found to be of great service in 
dealing with the late manifestations. Unfortunately, as it seems to me, practitioners 
became at a later date content to administer grey powder in tabloid form ; unless 
instructions to crush these tabloids to powder before swallowing were given (and 
how often this is omitted!) these pellets were passed as they were swallowed, and 
the results, as might be expected, were negligible. Similarly, iodide of potassium 
has been too often given in minute doses of 3 or 5 gr., where not less than 30 gr. at 
a dose was called for if results were to be obtained. 


[ recall a case under a distinguished neurologist of the last generation, in which conjugate 
paralysis of the iris enabled localization of a pontine lesion to be effected. This physician 
was an expert pathologist, and was always interested in the post-mortem room revelations. 
Under small doses of iodide of potassium the lesion extended until bilateral conjugate 
paralysis was established, and vertical movements of the eyeballs alone remained. The 
autopsy took place in due course, and a gummatous mass was found to be involving both 
parts of the pons, a result in accord with both the diagnosis and the treatment. 

In another case I was associated with a general surgeon, my opinion beiry invited as to 
the possibility of dealing with a rodent ulcer eroding the eyebrow, supra-orbital margin and 
roof of the orbit, without excision of the eyeball. Careful examination revealed that this 
patient showed signs of corneal nebule, and with the pupils dilated as far as a posterior 
synechia allowed, disseminated choroiditis could be recognized in the peripheral parts of the 
fundi. I advised energetic anti-syphilitic treatment, including large doses of iodide of 
potassium, with the satisfactory result that the ulcerative process ceased, and the lesion 
healed without any surgical procedure. 


Ap -OpH and NEuR 1 [February 11, 1927. 
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A discussion such as that upon which we are embarking would appear from the 
results forthcoming in cases of this kind likely to help in establishing a more intimate 
association between the ophthalmic specialist and the physician, neurologist and 
general surgeon. Examination of the eyes will often reveal evidences of congenital 
syphilis, and I am convinced that not a few cases of enlarged glands, arthritis and 
bone disorders, which in the past have been regarded as tuberculous, could have been 
identified as syphilitic by an ophthalmoscopic examination. 

It is interesting to observe that in cases of rebellious syphilitic lesions the mixed 
iodides of arsenic and mercury, in the shape of Donovan's solution, were regarded by 
the last generation as particularly efficacious; and that the next stage in the treat- 
ment of syphilis, when both the cause of sleeping sickness and the Spirocheta pallida 
had been identified, consisted in the use of such drugs as atoxyl and soamin. 
Ehrlich’s discovery of salvarsan, and later neosalvarsan, eliminated the dangers of 
optic atrophy, which, in too many cases, unhappily, followed the administration 
of atoxyl and soamin. Unfortunately, the enthusiasm engendered by Ehrlich’s dis- 
covery led to the belief, which it is to be feared still resides at any rate in the lay 
mind, that the injection of these later drugs, or their equivalents, was everything that 
was required for the immediate and permanent cure of acquired syphilis. Thus the 
pendulum reached the opposite end of its excursion; but the observations of those 
best qualified to judge of the effects of the new methods of treatment soon led them 
to recognize that the older drugs, and especially mercury, were still essential for the 
cure of the disease. Unfortunately, the Wassermann reaction, upon which so much 
reliance was at first placed in regard to both the diagnosis and prognosis of these 
cases, has proved again to be but a supplement to the well-established methods of 
clinical observation, and in the hands of those best qualified to judge it remains but 
a useful adjunct to the powers which they previously possessed. 

In the meantime, impelled by the difficulties of obtaining the original arsenical 
preparations which arose during the Great War, chemists exercised their ingenuity in 
the preparation of efficient substitutes compounded on similar lines; and the situation 
has become still more complicated owing to the innumerable products with which 
commercial chemists have flooded the market, in some of which, I believe, I am right 
in saying arsenic does not even form a constituent element. 

The question propounded for our discussion is the value of recent methods of 
treatment in the later stages of ocular syphilis. It is a question that bristles with 
difficulties, when it is seen that the modern methods and the modern drugs vary 
within wide limits, and that each syphilologist would appear to have laid down his 
own course of treatment, not in all cases harmonizing with those of his fellow 
workers. The mistaken ideas which arose as to the ready curability of syphilis 
when Ehrlich’s discoveries were first revealed, have, however, led to a useful result. 
As venereal centres have been established, and facilities have been provided for the 
treatment of venereal disease throughout the length and breadth of the country, 
of which no doubt better and wider advantage has been taken by syphilitics, a more 
regular and more attractive observation and treatment of syphilitics has been secured, 
a wider knowledge of the disease and of its ravages, immediate and remote, has been 
gained by the lay public. Though possibly much public money has been expended, 
not always too wisely, benefits have no doubt accrued to the individuals afflicted, and 
to the community as a whole, which cannot be estimated on any financial basis, 
and in the long run the medical profession has made a successful advance in its 
attack upon one of the worst of the curses of mankind. In support of the above 
statements I fancy that ophthalmic surgeons will agree that cases of ophthalmia 
neonatorum are becoming more rare in hospital practice; such is certainly my own 
impression, and I have recently been told by one of the physicians to a large lying-in 
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hospital that an infant born there hearing evidences of congenital syphilis is 
becoming a curiosity. 

But in estimating the value of the modern methods of treatment as compared 
with the old, the fact that treatment is now more readily sought and more readily 
obtained, and more efficiently administered over the long period of time which is still 
required if syphilis is to be cured, must not be overlooked. The opportunities for 
following up the cases originally treated in venereal centres are, no doubt, greatly 
superior to those which existed in the out-patient departments of hospitals, and in 
the consulting rooms of private practitioners, and ultimately it is to be hoped 
that properly organized statistical information will come to hand as to the late 
manifestations of syphilis, and the central nerve diseases of syphilitic origin. 
Then alone could a comparison be instituted—due allowance being made for all 
subsidiary factors—with the results obtained by the older methods of treatment, 
if statistics of the results obtained by these earlier methods are available. 

[ may appear to have been wandering rather widely from the subject before me, 
and I fully bear in mind that the title is the “ Value of recent methods of treatment 
in the late stages of ocular syphilis.’”’ Yet the rdle of the opener of the discussion is, 
fortunately for me, not to express reasoned and specific conclusions on the subject, 
hut by his remarks to suggest lines of thought which may with advantage be followed 
up by those who take part in the proceedings. In view of the importance which in 
these days is quite rightly attached to the earliest manifestations of disease, and to 
preventive medicine, we should consider how far the modern methods are successful 
in preventing the late manifestations of syphilis in the eye, in comparison with the 
older methods. Included in these later manifestations would be iritis—sometimes, 
though by no means always—the nodular variety, scleritis, disseminated choroiditis, 
interstitial keratitis, apart from ophthalmoplegia, where we join forces with the 
neurologists. I would also include diffuse neuro-retinitis, with dust-like opacities in 
the vitreous. This was one of what used to be called the “ reminders” of syphilis, 
occurring at about twelve months after the primary infection. My impression is that 
examples of this disorder are now less frequent than when I first began work as an 
ophthalmic surgeon. This improvement, if real, may quite well be the result of the 
more thorough and systematic treatment of the disease in its primary stage, which 
is perhaps at least as important as the methods of treatment now adopted. 


I have recently had under my observation a case of active primary syphilis, with double 
iritis, in which, after six or seven injections of novarsenobillon had been given at weekly 
intervals, the cutaneous syphilide was still obvious, though the double iritis cleared, as it 
always will almost within forty-eight hours of the first injection. 


In respect of secondary syphilitic iritis, the new method of injection treatment 
has been of the greatest assistance to the ophthalmologist in preventing damage to 
the eye. It would appear to me that the advantage is gained by reason of the fact 
that the antidote is brought in the blood-stream directly to the vascular iris, and 
hence the control over the iritis is immediate and effective. Presumably, also, the 
newer method of treatment should be, if this reasoning is correct, more efficient in 
preventing the spirochzte lodging in the vascular choroid and setting up at a later 
date disseminated choroidal manifestations, or developing in the iris gummatous iritis, 
which I believe to be of less frequent occurrence than formerly. 

Interstitial keratitis from acquired syphilis has always interested me. I have not 
seen it arising earlier than five years after the primary infection, though it may be 
delayed to fifteen or twenty years later. Comparing it with the interstitial keratitis 

inherited syphilis, I have never seen the second eye attacked, and the manifestation 
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in the affected corne has always been: (1) A deep invasion of the corneal layers, 
with a ciliary injection at the base of a tongue-shaped area of advancing haze, and 
(2) an extension to deep vessels, comparable to the more extended patches which may 
advance from any part of the corneal circumference in cases of interstitial keratitis 
from the inherited disease. Treatment of the case by inunction with mercury, has, 
in my experience, always resulted in rapid resolution of the trouble, and the serviceable 
utility of the eye can be preserved if the patient comes for treatment, as is usual, in 
an early stage of the disease. On the other hand, in interstitial keratitis from 
inherited syphilis, there is no evidence to show that treatment either by the older, or 
the newer, methods is capable of arresting or even modifying the progress of the 
disorder. The use of modern drugs by general injection or by subconjunctival 
infiltration, or the local application of salvarsan serum beneath the conjunctiva, has 
afforded us no more control than we formerly possessed over the ordinary attacks of 
interstitial keratitis. 


I may, perhaps, qualify this observation by remarking upon a case of interstitial keratitis 
appearing in a patient bearing all the marks of congenital syphilis after adult life was reached, 
in which the sight was so much damaged by the attack in the first eye that it was rendered 
useless for visual purposes. As is so common in the adult development of the disease in 
congenital syphilis, the second eye was not attacked until an interval of some years had 
elapsed. In the interval salvarsan was introduced, and when the second eye became attacked, 
in order that the patient might be given every opportunity, I secured adoption of the modern 
method of treatment, with a very satisfactory result. The disease in the second eye was 
altogether milder than that in the first, and when the acute process had subsided a vision as 
good as 3s was obtained, and the patient is still able to maintain herself by needlework. 
How far the mercurial and other treatment which had been given her some years earlier, when 
the first eye was attacked, may have contributed to this satisfactory result, it would be hard to 
estimate. 


Some observers of interstitial keratitis in patients receiving salvarsan treatment 
have concluded that the treatment is valuable in cases in which dense vascularization 
of the cornea has occurred, but not in the quieter cases, with a limited development 
of new vessels. There would appear to be some grounds of probability for this 
observation, if it is correct, when one reflects that by intravenous injection of the 
new drugs, the drug is capable, in the vascularized cornea, of being transported 
directly to the site of the inflammation ; and if this explanation be correct, it conforms 
with the satisfactory results which the newer treatment engenders in cases of 
syphilitic iritis, and, as I have suggested as probable, in the prevention of dissemi- 
nated inflammation in the vascular choroid coat. 

Nevertheless, it does not appear to enlighten us further as to why antisyphilitic 
treatment, whether old or modern, is a check upon interstitial keratitis in acquired 
syphilis, but is, on the whole, relatively powerless either to cure or to prevent inter- 
stitial keratitis in inherited syphilis. May it be that in the later cases the whole 
tissues of the cornea are impregnated with the spirochete, or its products, from the 
time of conception, while in the cases of interstitial keratitis, which are a late 
sequela of acquired syphilis, we have to deal only with the chance lodgment of a 
single focus of spirochetes in one particular area of the cornea ? 

Getting nearer to the field of the neurologists, there is no doubt that we shall 
hear from them something as to the frequency and severity of tabes, and possibly 
also as to the frequency of primary optic atrophy, one of the features of locomotor 
ataxy. As regards primary atrophy in tabes, I have been impressed with the view 
that it is possible, by a thoroughly conducted mercurial treatment, to delay the 
advance of atrophy of optic nerve fibres in this disease, particularly so where, in 
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spite of depreciation of central vision, a well-maintained field has been present at 
the time the patient first came under treatment. In view of the disastrous results 
to optic nerves which followed the use of the early arsenical preparations, I expect 
that ophthalmologists, as a whole, have been reluctant to recommend the treatment 
even with the newer drugs, where primary atrophy may have been present or 
threatened. In regard to ophthalmoplegia externa, associated with tabes, it is to be 
recollected that a high percentage of tabetics show temporary diplopia, which is 
usually evanescent, and certainly passes off under the older forms of antisyphilitic 
treatment. A want of co-ordination of the movements of the two eyes, rather than a 
true paralysis, is in some cases the explanation. I have myself once seen the Argyll- 
Robertson pupil phenomenon disappear under mercurial treatment. As regards 
ophthalmoplegia dependent upon nuclear degeneration in syphilis, there would 
appear to be reasons for hope that the newer method of treatment, by transporting, 
in the earlier stages of syphilis, the efficient antidote in the blood-stream to all parts 
of the basal nerve stem, might be expected to limit the frequency of ophthalmoplegia 
from degenerative lesions in later years; while, owing to the blood-vessel walls in 
all parts of the body being readily reached by the drugs injected into the venous 
circulation, vascular disorders later in life might be expected to be less frequent. 

On the larger scale, aneurysms it may be hoped will be less frequent, while the 
effects of modern methods on the smaller arteries may contribute to the prevention 
of those sclerotic changes which later result in hemiplegias, nuclear paralysis, and 
other focal lesions, both in brain and in retina. 

As regards gummatous meningitis, I am of opinion that this was always amenable 
to treatment by energetic mercurial administration, coupled with large efficient doses 
of iodide of potassium. 


\ case recently under my care was that of a man with primary optic atrophy of the left 
eye, with symptoms of hypopituitarism and a third nerve paralysis on the right side. The 
ophthalmoplegia was the latest development, and for it he came under my observation. The 
Wassermann reaction was positive, and X-ray examination showed some erosion of the sella 
turcica. Headache was severe. The lesion was presumably a gummatous one, involving by 
pressure the intracranial portion of the left optic nerve, the sella turcica, and extending to 
the region of the right cavernous sinus. Under large doses of iodide of potassium the 
headache ceased, the third nerve paralysis rapidly cleared, and the symptoms of hypo- 
pituitarism were ameliorated. 


I should have been surprised if any more immediate or satisfactory result could 
have been obtained by any method of treatment. This impression, I believe, I 
should have been able to extend to any other form of gummatous inflammation 
which had come under my care for treatment. 

In general summary, my impressions are: (1) that in the modern methods of 
treatment we have the means of more rapidly controlling the primary and secondary 
manifestations of syphilis than were formerly at our command; (2) that in ocular 
disease the newer methods of treatment are especially efficient in syphilitic disease 
affecting the vascular tissues of the eyeball; that in the gummatous manifestations, 
we have always possessed adequate means of dealing with the situation, provided we 
use the older drugs intelligently, and in sufficient doses ; (83) that there is reason to 
hope that arterio-sclerotic change may be less disastrous to the central nervous 
system and to the retina as the result of the modern methods of treatment applied to 
syphilis; (4) that the neurologists may be able in due course to show us that syphilitic 
disease of the nature of tabes and G.P.I., has been less devastating since Ehrlich’s 
methods have been discovered, and placed widely at the disposal of the community ; 
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(5) that if the advantages enumerated are established, a considerable proportion of 
the gain will still have to be attributed to the better facilities which exist for the 
treatment of syphilis in its earlier stages, and to the better knowledge and control ot 
those who have become infected ; and (6) that as a result of the improved facilities, 
the proportion of the population suffering from inherited syphilis may be expected, as 
time goes on, to be very effectively diminished. 


Dr. Purpon Martin (Section of Neurology). 


I propose to refer shortly to the neurological symptoms involving the eyes in 
disease due to the late stages of syphilis, and to consider the factors on which the 
value of treatment depends. When I speak of antisyphilitic measures, I mean 
the administration of iodide, by the mouth, in doses up to thirty grains three times 
a day, mercury daily by the mouth, and, more especially, by inunction, and intra- 
venous injections of arsenical preparations at weekly intervals. I have no experience 
of the use of bismuth, nor have I used malaria, or seen it used, in cases with 
pronounced ocular symptoms. 

Late syphilis in the central nervous system assumes three main types, frequently 
combined in varying degrees, and it is convenient to consider the ocular symptoms 
under the same three headings :— 

(1) The disease may affect principally the parenchymatous elements in the main 
mass of the brain or spinal cord (giving rise to general paralysis of the insane or, in the 
case of the spinal cord, to progressive muscular atrophy). The ocular symptoms which 
are commonly due to parenchymatous disease in the brain stem are the Argyll- 
Robertson phenomenon and probably complete paralysis and irregularities of the 
pupil in the absence of other oculomotor symptoms. I take the view that the 
external ocular palsies due to syphilis are not generally of nuclear origin. 

(2) The syphilis may affect mainly and primarily the adventitious elements in the 
brain, giving rise to the condition called, without further precision, “ cerebral 
syphilis.” This often causes papilledema. External ocular palsies are often 
associated, but are not commonly of central causation. 

(3) It may affect, primarily, elements which lie outside the main mass of the 
central system—especially the posterior spinal nerve roots or their ganglia, and the 
optic nerves—the changes within the spinal cord and behind the optic chiasma being 
apparently secondary. This paracentral or tabetic type is by far the most important 
of the three for the ophthalmologist. Under its heading I shall refer to the external 
ocular palsies and to primary optic atrophy. 


(1) PARENCHYMATOUS DISEASE WITHIN THE MAIN MASS OF THE CENTRAL 
NERVOUS SYSTEM. 


The common symptoms to be considered are the Argyll-Robertson pupil and 
isolated pupillary palsies and irregularities. 

Parenchymatous cerebral syphilis in general has shown itself very resistant to 
treatment by chemical means. But it is precisely in this form of disease that the 
new biological treatment with malaria has given its best results, and it is interesting, 
if not of great practical value, to note that recovery of the pupil light reflex and of 
regularity and equality of the pupils has been recorded a number of times by those 
who have been treating general paralysis of the insane in this way. It must be 
emphasized that relatively early cases are being dealt with; for a long-standing 
nervous symptom is almost certainly associated with total degeneration of certain 
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nerve elements which cannot be renewed, and therefore its recovery under any 
known method of treatment is not to be expected. 

General paralysis of the insane may have in association with it optic atrophy, 
and external ocular palsies, but as these are essentially of the same nature as those 
in tabes their discussion may be reserved. 


(2) ADVENTITIAL CEREBRAL SYPHILIS. 


Adventitial syphilis within the brain may also have as associated symptoms 
primary optic atrophy and ocular palsies of the tabetic type, but the most common 
ocular symptoms for which it is truly responsible are papilledema, with diminution 
of vision, and certain palsies due to increased intracranial pressure. Treatment by 
iodide, mercury and arsenic if undertaken at an early stage nearly always leads to 
recession of these signs. Any delay in undertaking it, not only allows the 
papilleedema and the amount of exudate associated with it to increase, but it also 
allows time for the exudate to organize and become permanent, with a corre- 
spondingly greater reduction of vision and a greater amount of atrophy of the nerve 
fibres as the oedema subsides. Doubtless, more effective remedies will yield more 
prompt and efficient results, but at the present moment the value of treatment, at 
any rate as far as the patient’s sight is concerned, depends enormously on the 
earliness of its application. 


(3) PARACENTRAL OR TABETIC TYPE OF NERVOUS SYPHILIS. 


In tabes the primary nervous damage appears to be in structures which lie 
outside the main mass of the central nervous system and are intimately in contact 
with the meninges and cerebro-spinal fluid. This applies to the posterior spinal 
nerve roots and ganglia and to the optic nerve. With the oculomotor palsies of 
tabes, the affected nerve is almost certainly involved in a similar way and the 
involvement is likewise mainly at the meningeal level. 

In considering the value of treatment of these external ocular palsies there are 
many factors to be taken into account. In general, it may be said that good results 
are Obtained if thorough treatment can be instituted early, and especially if it 
can be begun before the affected nerve is completely paralysed. If paralysis has 
existed for some months, the results of treatment are disappointing. 

To understand such results we must consider the pathological condition at work 
and the circumstances which govern the recovery of a nerve. 

The nerve is involved—according to Stargardt—by an infiltration of its sheath 
und infiltration around its vessels, that is, by minute gummata. The infiltrating 
tissue contains plasma cells and lymphocytes, and the primary and chief point of 
invasion is where the nerve passes through the dura. The nerve fibres are 
probably at first compressed and poisoned, but, except in the most severe cases, still 
capable of recovery. Such infiltration as we know it in many other parts of the 
hody usually yields readily to treatment by iodide and mercury, and, if such a 
result can be obtained before all the nerve fibres have been killed, the fibres will 
quickly recover when the infiltration is reduced, and a speedy recovery from the palsy 
will be obtained. If, however, either because of the severity, or of the persistence 
of the original lesion, the pressure on and intoxication of the fibres are not removed, 
the fibres are completely interrupted at the point of attack and will degenerate from 
that point distally to their termination in the muscle. New fibres will soon begin to 
grow down, and if the blockage has been removed to allow of their passage, recovery 
may occur after the lapse of two or three months. There are, however, several 
reasons why recovery should not oceur. 
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Organized exudate at the site of the gummatous injury or scar contraction is likely 
to cause permanent interruption to the path of the fibres. In the most unsuccessful 
cases a factor of this kind probably comes in and the nerve fibres never regenerate. 
But even though there be no obstruction to the growth of new fibres, and though new 
fibres actually do grow down, another factor is likely to prevent recovery, viz., the 
degeneration of the affected muscle. It is a principle of orthopedics that a muscle 
from which the nerve supply has been temporarily cut off should be put at rest in a 
position of relaxation. If it be stretched it degenerates quickly. Now paralysed 
ocular muscles are continuously stretched and therefore in the position most 
unfavourable for recovery. The remedy would appear to be tenotomy of the opposing 
muscle, but I understand that there are reasons for avoiding all operative interference 
with these syphilitic eyes. 

If this analysis be at all correct, the value of treatment of tabetic ocular palsies is 
largely governed by factors which are not essentially syphilitic, and it is not likely to 
be greatly improved by the introduction of more potent antisyphilitic remedies ; 
the present antisyphilitic drugs, if used promptly and thoroughly, seem to be 
reasonably adequate for their portion of the treatment. We require in addition some 
means of producing a free passage for the growth of new nerve fibres and a means of 
maintaining the integrity of the paralysed muscle for a period of two or three months, 
or even longer. 

There remains the subject of primary optic atrophy. The more acute cases 
proceed rapidly to blindness, in spite of the most energetic measures. I have had no 
occasion to try malarial treatment in a case of this kind, but full doses of iodide, rapid 
mercurialization, intravenous arsenic and intrathecal injections of mercurialized and 
arsenized serum have failed to preserve a glimmer of sight. In less acute cases, 
owing to the variability in the natural course of the malady, it is difficult to estimate 
the value of treatment, but in some cases under my observation I believe the progress 
of visual encroachment has been definitely retarded. 

We must recognize that treatment is enormously handicapped. In the first place 
the optic nerve is a particularly vulnerable structure; it is presumably subjected to 
the same syphilitic influences as the other nerves, but, as it is part of the brain and 
not a peripheral nerve, its fibres are devoid of the sheath of Schwann, and therefore 
less protected than those of the other nerves. Secondly, in common with other 
sensory structures, it may suffer considerable anatomical impairment before any 
functional defect can be recognized ; and, further, it is common knowledge that long 
after a defect is recognizable by examination of the fields, the tabetic patient may be 
unaware of it, and therefore treatment rarely begins until degeneration is advanced. 
Thirdly, the optic nerve being actually a portion of the central nervous system, once 
fibres within it are destroyed no restoration of them can take place. Finally, fibres 
when destroyed are replaced by glia, and contraction of this glia may bring about 
slow destruction of still more fibres. 

Against such odds it is little wonder that treatment seldom prevails. Yet I am not 
entirely pessimistic. The treatment of syphilitic progressive muscular atrophies and 
the malarial treatment of general paralysis have shown that there is a stage of 
considerable duration in which the parenchymatous elements of the cord and brain 
are poisoned and functionless but still capable of recovery. Such a stage must exist 
in the degenerating optic nerve fibres, and as the antisyphilitic remedies available 
become more efficient and more rapid in their action, we shall be able to combat the 
syphilitic poison before that stage in the optic fibres is past. Gliosis must still 
remain a bugbear, but gliosis, as we see well in cases of disseminated sclerosis, seldom 
of itself leads to complete blindness. 

The value of treatment of optic atrophy in contrast to that of the oculomotor 
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palsies seems to depend very largely on the potency of the actual antisyphilitic 
measures and the promptness of their adoption. 

One point remains—whether arsenical injections should be used in cases of 
optic atrophy. I have seen one case in which they may possibly have done harm ; 
the case of a young man who, in the early stages of syphilis, had had a course of 
twenty-one arsenical injections. The reports of treatment with the new preparation, 
tryparsamide, tend to confirm the suspicion that arsenic may precipitate optic 
atrophy, for the incidence of visual symptoms during its administration has been 
high, and in a number of cases the ill-effects have been permanent. Against these 
dangers must be set the fact that in regard to the other symptoms of tabes, such as 
pains, and in regard to the disappearance of spirochetes from the circulation in cases 
of acute syphilis, arsenic is much more prompt in its action than iodide and mercury. 
I have never seen any harm result from injections of novarsenobillon given in doses 
of not more 0-6 grm., and since promptness of action is of great importance, I have 
no hesitation in using this drug in these doses; but if optic atrophy is already present, 
I prefer to have the patient under treatment with iodide and mercury for a 
fortnight before any arsenical injections are given. Of bismuth I hope other 
Members of the Section of Neurology will speak. 

To sum up: (1) For those symptoms, fortunately not usually important to 
the patient, which are due to parenchymatous disease in the brain stem, 
chemical treatment is of little value; malarial treatment may give good 
results in the early stages. 

(2) For the papilleedema of cerebral syphilis, and for tabetic external ocular 
palsies, the value of treatment depends greatly on its immediate and thorough 
application ; after the first few weeks the recovery of ocular palsies is largely 
governed by factors which are not essentially syphilitic, and more efficient anti- 
syphilitic remedies will not greatly improve the results obtained. 

(3) As regards optic atrophy, chemical treatment is of little avail in acute 
cases, but if given promptly and thoroughly may retard the progress of other 
cases ; with more efficient antisyphilitic remedies the results obtained are likely 
to be much better. 

[ have frequently mentioned the value of early measures, and since early 
treatment implies early diagnosis, let me say, particularly in reference to the ocular 
palsies: “Do not be caught in the snare of a negative blood Wassermann.” A 
positive Wassermann confirms a diagnosis; a negative Wassermann in the blood 
of a patient aged 50 or more means hardly anything—except, perhaps, that the patient 
is not suffering from general paralysis of the insane. Its significance is far outweighed 
by absence of the ankle-jerks; it is easily outweighed by a certain type of pigmented 
scar on a limb, almost, indeed, by a tattoo-mark. 


Sir ArNnoLtp Lawson, K.B.E. 


said he had been looking forward to this discussion with great interest, because the 
subject on which he wished to say a few words, primary optic atrophy, was one which 
had been, to him, a practically hopeless one, and he was hoping he might have heard 
something which promised a more successful attack on this terrible disease. He was 
glad to hear from Mr. Fisher that he did attach importance to large doses of iodides, 
und he had been interested in hearing what Dr. Purdon Martin said about getting 
these cases early, in the hope that then some effectual stoppage might be put on the 
progress of the condition. Dr. Martin said what he (the speaker) had himself felt, 
that cure of primary optic atrophy was impossible; all one could hope to do was 
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to bring about its arrest. He thought that his experience, which during the 
war was extensive, brought his pessimism on the subject to a head. It seemed 
to him during that time, as it did now, that all chemical treatment of primary 
optic atrophy was practically hopeless. Organic arsenic compounds seemed to him 
to be harmful, while for mercury in this condition he felt nothing but contempt. The 
only thing which seemed to be of use—and the usefulness of even that was limited- 
was large doses of iodides. 

Why should this be such a hopeless condition? He had not heard any very 
satisfactory explanation of it. He believed it to be somewhat on the following lines : 
In primary optic atrophy one was dealing with a primary degeneration, as opposed to 
secondary degeneration following on the effects of active inflammation. In the earlier 
stages of syphilis, when organic arsenic compounds and mercury were oi value, the 
secondary degeneration which was apt to follow the disease was limited by curing the 
cause; but when treating primary optic atrophy one was, surely, dealing with a 
condition in which the cause was irremediable. If that was the case it could not 
reasonably be expected that chemical agents would have any marked effect. For 
example, in a certain number of cases the condition was due to vascular changes, 
changes in the blood-supply and consequent defects of nutrition, by which the 
interstitial degeneration of the nerve was effected. 

But when he argued in this way he was countered by the spectre of the 
Wassermann test, to which he was glad Dr. Purdon Martin had alluded. He 
had been told that when the Wassermann was plus, or plus plus, it was an indication 
for carrying out an active and intensive form of injections of organic arsenic 
compounds, or the use of mercury, or a combination of the two. 

He would like to hear expressions of opinion as to what was the true value of the 
Wassermann reaction in cerebral syphilis. Personally, he could not understand it ; 
because at least 25 per cent. of cases of late syphilis did not give a positive 
Wassermann, though it was clear that the symptoms from which the patient was 
suffering were due to syphilitic processes. The same applied to inherited syphilis. 
He remembered a paper by Professor Carl Browning, of Glasgow, recording the results 
of an examination of school children with the idea of finding out what percentage of 
school children gave a plus Wassermann. The result was astounding, as an enormous 
percentage of apparently healthy school children gave a positive Wassermann 
reaction, though they had never exhibited, nor did they exhibit at the time of the 
examination, interstitial keratitis or any other symptom of inherited syphilis. 

He (Sir Arnold) would give the meeting some of his experiences at St. Dunstan's 
during the war. Throughout that period of four and a half years he admitted to that 
institution 109 cases of primary optic atrophy. The men were not all blind when they 
came to him; many of them were in process of receiving active treatment at a 
hospital, such as that at Rochester Row. Of the 109, sixty-two had a plus 
Wassermann ; twenty men who were certainly syphilitic gave a negative Wassermann. 
The remaining twenty-seven cases were so bad that all likelihood of benefit had 
disappeared. In some the Wassermann had been taken at some time, in many 
it probably had not. Nearly all those cases had been through other hospitals, 
and nearly all of them had had intensive treatments. He never saw any difference 
in the progress of the disease in those who had and those who had not had intensive 
treatment, except that in a few he convinced himself that those who had had the 
arsenic compounds were decidedly worse in a certain number of instances, for 
the blindness seemed to advance more rapidly than in the cases in which mercury 
and iodides alone had been used. All the cases went the same way, viz., to 
absolute blindness, finally. Many of the patients died, some from mental conditions, 
such as general paralysis of the insane, and some from meningitis. 
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Therefore the main purpose of his intervention in this debate was to make a 
suggestion. He had come definitely—perhaps wrongly, yet not altogether so—to the 
conclusion that one could not hope to arrest primary optic atrophy by chemical 
treatment alone, and that the sooner any such hope was abandoned, the better the 
results which wouldensue and the more hopeful would treatment of the condition 
become. In other words, the sooner further measures in early cases were combined 
with chemical treatment the better would be the outlook. Even if his suggestion 
was not original, he did not think it had yet been carried out. It was that the 
profession, as a whole, had not taken into consideration the possibility of the great 
medical mainstay of skilful and scientifically applied rest. It was the great bulwark of 
medical treatment in all cases of impaired function. Scientifically applied, rest was 
of more value than any form of treatment in most kinds of disease, and he had a 
strong idea that if these cases of primary optic atrophy and similar syphilitic degene- 
rations were seen early and sanatorium treatment were carried out, on lines similar 
to those followed in the treatment of tuberculosis, the patients being out in the open 
in Switzerland or other bracing climate, with local rest applied to the eyes, and were 
given the other concomitants of a healthy existence, as well as antisyphilitic remedies, 
there might be induced such an improved condition as to increase the body resistance, 
and, if carried out long enough, limit the damage, or at the least greatly delay 
its march. 


Mr. S. H. BROWNING 


said that the importance of treatment by a syphilologist was great. He had treated 
many hundreds of cases of interstitial keratitis by means of the new methods— 
salvarsan, neosalvarsan and bismuth—though nearly always combined with 
mercury. He was convinced that the patients did better with intensive antisyphilitic 
treatment than without it; some of the results he had obtained had been almost 
dramatic. 

The work of Carvill and Derby’ in Massachusetts now definitely settled the 
question in favour of treatment. In the case of tabes the treatment resolved itself 
into a judicious blend of the old and the new, and in each instance the individual 
must be considered. 

With respect to hospital cases treatment must involve as little pain and 
subsequent incapacity as possible, otherwise the patient would disappear when the 
symptoms disappeared. For those who could afford it the Aachen treatment— 
mereury inunction, bath, mineral waters, etc.—was undoubtedly the best, the course 
being undergone preferably at Aachen itself. He (Mr. Browning) regarded self- 
inunction as futile. During the last few years he had substituted metallic bismuth 
for mercury treatment with excellent results. The treatment of a tabetic involved far 
more than treatment by chemicals. The physician should advise on small matters 
like clothes, which made all the difference between pain and rest for the patient. 
There was little to be said for the newer remedies in the ideal treatment of late 
syphilis, but they had their place if the treatment was to be a compromise with the 
patient’s circumstances. 


Dr. A. FEILING 


said that his remarks, directed to the neurological aspects of this question, 
would be based entirely on. personal experience, for he felt that at a combined 


1 Lancet, 1925 (ii), 764. 
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meeting of this kind it was by an exchange of personal experience that progress 
would be made. 

From the point of view of the neurologist, this subject fell under two headings: 
affections of the optic nerve and the various forms of ophthalmoplegia. He would 
preface his further remarks by pointing out that, just as in other forms of syphilitic 
disease of the nervous system, in ocular syphilis the disease could be said to fall, 
broadly, into two types: either that form to which the term “ meningo-vascular ” 
was applied—i.e., syphilitic meningitis or some form of vascular disease, with or 
without secondary symptoms—or the primary or parenchymatous forms of the 
disease, namely, the degenerative. As in syphilis of other parts of the nervous system, 
there were clinical differences and differences in prognosis between these forms. And, 
broadly, it could be said that the meningo-vascular types tended to occur, on the 
whole, at an early period after infection and to be more amenable to treatment ; while 
the parenchymatous forms tended to occur later, and could be very resistant to the 
usual forms of antisyphilitic treatment. 

With regard to the optic nerve, there might occur a syphilitic form of papilleedema, 
and the latter might occur in various forms of cerebral syphilis, whether the principal 
lesion were a meningitis or whether the papilloeedema was secondary to increased 
intracranial tension and the presence of a large gumma. But it was not sufficiently 
recognized, at all events by the profession at large, that there might occur an intense 
optic neuritis due to syphilis without any other symptom or sign in the nervous 
system. 


A few years ago he saw an extremely marked example of that kind. It was in a young 
woman, aged 25, who had been subject, for a short time, to rather severe headache, followed 
by very rapid failure of vision. Examination revealed intense double optic neuritis, without 
any other sign of disease of the nervous system, or elsewhere, that he was able to detect. The 
blood Wassermann was negative. Unfortunately, a period of about a fortnight elapsed before 
the cerebro-spinal fluid was examined, and then it showed in a highly characteristic manner 
the changes of syphilis. During that fortnight her vision had considerably deteriorated, but 
after energetic treatment she obtained very good restoration of function. 


That was a good example of the form of syphilitic optic neuritis which might 
occur. He did not think it was very common. 

With regard to the much more common syphilitic atrophy of the optic nerve, of 
recent years his interest had been particularly directed to that form of disease 
occurring as an isolated phenomenon, i.e., not in association with obvious signs of 
tabes or general paralysis of theinsane. And, though he admitted that his experience 
scarcely led him to be optimistic about it, he did not share the profound pessimism 
of Sir Arnold Lawson. He had been able to follow a number of these cases for 
periods varying from a year to five years, and in at least six of the cases which had 
been treated, and which he had re-investigated in the last two days, there had been 
no progression at all. Some of the patients thought their vision was now better, but by 
objective methods of examination he had not been able to satisfy himself that there 
was improvement of vision following treatment. He thought that by treatment, if 
applied early, in a number of these cases at all events, arrest of the pathological 
process seemed possible. Cases such as this, in which the optic atrophy was an 
isolated phenomenon, seemed to run a course which was more benign than when 
the atrophy was part of the findings in definite tabes dorsalis. He would like to 
hear of the experience of others on that point, as his own experience might be a 
coincidence. 

With regard to the extrinsic ocular palsies which might occur in syphilis, he 
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considered that here, on the whole, a sharp distinction could be drawn between the 
nuclear ophthalmoplegias of syphilis which occurred fairly frequently in tabes, 
and the various forms of ocular palsy affecting one isolated muscle like the external 
rectus, often due to syphilitic meningitis. His experience of the treatment when 
palsy of an ocular muscle had occurred in tabes had been that treatment was seldom 
of any benefit ; whereas it was a common experience that in cases of other syphilitic 
palsies of ocular muscles, treatment could bring about a complete cure, at all events 
for the time being. 

With regard to the internal ophthalmoplegias in syphilis and the various changes 
in the pupils, these were extremely common, and they occurred in people who 
showed no other clinical evidence of syphilis, and without serological evidence of 
the disease. They could, therefore, be regarded as cases of syphilitic scarring. The 
eases might take various ‘forms: inequalities of pupil, irregularities in shape, delayed 
reaction to light, Argyll-Robertson pupil, and the condition of myosis. He had not 
seen the Argyll-Robertson pupil disappear in syphilis as the result of treatment, 
but he had seen pupil reactions which had been sluggish become more brisk. It was 
well to emphasize the point that the Argyll-Robertson pupil might occur in conditions 
other than syphilis. In some of those, notably in encephalitis and in chronic 
alcoholism, he had seen that reaction disappear completely. He had not seen tabetic 
myosis diminish at all as the result of treatment. 


In reference to the last two points, he would mention the case of a woman whom he had seen 


on the previous day and whom he saw originally in 1924. She was then 48 years of age, and 
came with a left-sided ptosis and weakness of the upward movement of the left eye, with 
slight weakness of the left internal rectus muscle. She also had the most marked condition 


of myosis of the pupils he had ever seen. Her Wassermann was strongly positive. She had 
been treated assiduously ever since she was seen in 1924, and she had been observed at 
intervals in that period. Her ptosis and the defective ocular movement in the left eye 
completely disappeared, and on the previous day he could not find any trace of the former 
ocular palsy, yet the myosis remained the same as before. 


Something had been said in this discussion about the Wassermann reaction in this 
form of syphilitic disease, and he agreed with Dr. Purdon Martin that in a case in 
which one suspected syphilis to be the cause of the ocular symptom—whether it were 
optic atrophy, optic neuritis or ocular palsy—one should never be content with 
finding a negative Wassermann in the blood, but should proceed to apply the test to 
the cerebro-spinal fluid also. 

Concerning methods of treatment, it had been his practice to give these patients 
intravenous injections of novarsenobillon at weekly intervals, then to intermit the 
treatment for a month at a time, proceeding in that way. With regard to 
tryparsamide, which had been used a good deal for nerve syphilis, he had seen 
one case in which a decided deterioration of vision occurred during the course of 
treatment by that drug, and many similar cases had been reported by others. 
But he had never seen a sign of visual defect or of optic atrophy coming on after the 
ordinary arsenical treatment by novarsenobillon or other preparations of salvarsan. 





Colonel L. W. Harrison 


said that his remarks must be general; he was not qualified to speak on modern 
methods of treatment in this respect. He felt rather surprised at Mr. Fisher's 
remark that much public money was spent on these matters, and not always wisely. 
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As he (the speaker) was intimately concerned with the spending of public money 
on treatment of venereal disease, he would like to know Mr. Fisher’s reason for the 
statement. Private money was not always spent wisely either. 

He did not understand Mr. Fisher’s reference to the use of preparations which had 
been’ introduced by enterprising chemists, some of them, Mr. Fisher understood, did 
not contain arsenic at all. He reminded Mr. Fisher and those present that all 
preparations passed out had to come successfully through tests of toxicity, etc., 
the tests being imposed by the Medical Research Council. The preparations bore 
many names, but he thought that would be remedied. 

With regard to congenital syphilitic eye diseases, he thought they would become 
rarer if one might take as a guide the mortality from syphilis in infancy. He would 
refer to the remarks of the Registrar-General in his report for 1924, drawing 
attention to the very great decrease which had taken place in the infant mortality 
from syphilis since 1917. In 1917 it was over 2 per 1,000 births, by 1924 it had 
dropped to 0-91 per 1,000 births, and in 1925 it was 0-82. 

The treatment of interstitial keratitis in congenital syphilitics admittedly seemed 
disappointing, but his impression was that it did good, and a number of medical 
officers shared that view; he had spoken to several venereal disease clinic medical 
officers on the point. But a better index still was the paper to which Mr. Browning 
referred. He had extracted it for the Bulletin of Hygiene.' The figures in the paper 
showed the results of treatment as to vision which were obtained before 1910, and 
those obtained after that year by the more intensive methods. 


TABLE A. (Before 1910) TABLE B. (After 1910) 
Treated cases Untreated cases Treated cases Untreated cases 
per cent. per cent. per cent, per cent. 
Full vision ie ae . 38 Full vision va <= an - 8 
Good vision... << ie a ie Good vision... oe el 
Practical vision ce a Practical vision -- 2 com> ae 
Fingers vision - 0 as 6-4 Fingers vision se 3-3 ; 12-8 
Light perceptior - 0 ore 0 Light perception ue 0-6 bea 2-7 
No vision we ce 0 vs 2-1 No vision si 0 =e 2-7 


Anyone reading those figures would conclude that treatment of interstitial 
keratitis in congenital syphilitics was well worth while. At Rochester Row, on the 
last occasion he was connected intimately with the treatment of interstitial 
keratitis, he was convinced they obtained good results from subconjunctival 
injections of salvarsanized serum. 

Much had been said about the use of iodide of potassium in gummatous 
manifestations, and he agreed that it was very valuable. In all these cases, however, 
he thought it was sound treatment first to arrest the spirochetal activity by a 
spirocheeticidal remedy, and then use iodides in sufficient doses to clear up the lesions. 
One of the first of the cases treated with ‘606°’ at Rochester Row was one of 
gummatous iritis which had resisted all treatment by mercury and iodides. Vision 
was very slight. After only one dose of the original “606” the recovery was 
extraordinary. , 

That brought him to a reference to something he had at heart, namely, the 
question of the “ plegias.”” He considered that much of ophthalmoplegia was dependent 
on meningo-vascular syphilis, just as in the case of “ plegias ” of other cranial nerves. 


1 Carvill, M., and Derby, G S., ‘‘ Interstitial Keratitis,’’ Boston Med. and Surg. Journ., 1925, v, 193. 
408-41 (10 references). “ oe 
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And he would say to anyone, “ If you wish to increase the incidence of cranial nerve 
palsies, omit mercury or bismuth from your treatment of early cases, i.e., fail to 
combine mefeury or bismuth with arsenobenzol in treating early syphilis.” In the 
early days there was a good deal of cranial nerve palsy as the result of the idea that 
one dose of “606” sufficed. He had noted that by far the majority of these cases of 
cranial nerve palsy dependent on a meningo-vascular lesion had been in cases in 
which arsenobenzol alone was the treatment. Lately his attention had more been 
focused upon it by comparing the results which had been obtained at his centre in St. 
Thomas's Hospital (where either mercury or bismuth was given simultaneously with 
arsenobenzol), with those obtained by Moore and Kemp at the Johns Hopkins 
Hospital clinic. The latter results appeared in the Johns Hopkins Hospital Bulletin 
of July, 1926. At the St. Thomas’s Hospital centre there had not been, so far as he 
could remember, a single case of cranial nerve palsy following their treatment of early 
syphilis by the combined method. TheJohns Hopkins Hospital physicians, who gave 
first a series of doses of the old “ 606,” then a series of mercurial inunctions following, 
had had, in 2,500 early cases, 58 neuro-recurrences, and it was explained that these 
neuro-recurrences included cranial nerve palsies. It was now too late for him (the 
speaker) to give the meeting his ideas as to why that should be so. It did not mean 
that he did not believe in arsenobenzol; he did believe in it. He considered it 
marked a great advance, and that its use had made an enormous difference. But he 
considered either mercury or bismuth was required in combination with it in early 
cases, if only for the prevention of cranial syphilis. 

Mr. Fisher seemed to think one might expect more from the new remedies because 
they were put into the venous circulation and so had a better chance of reaching the 
actual lesions. His very definite opinion, which was based on experience, was that 
better results were obtained from arsenobenzol if it were injected deeply, subcutaneously 
or intramuscularly. But arsenobenzol did not act in that way ; there must be formed 
from it a derivative before the spirochetes were killed; by injecting the drug 
into the tissues it was not excreted so rapidly, and more time was allowed for the 
spirocheticidal derivative to be evolved. 

Lastly, he would plead for perseverance in treatment. He agreed with much 
of what had been said as to the snare of the negative Wassermann. He believed in 
giving twenty injections of both remedies after the Wassermann had become negative. 
The Wassermann test had been an enormous help, but it was a mistake for it to be 
thought that by the time the Wassermann had become negative the last spirochete 
in the patient’s body was dead. By working on that principle—carrying on the 
treatment long after the Wassermann had become negative—he had succeeded in 
curing most of the patients who had submitted themselves to that line of treatment. 
It was by following such a course that late ocular manifestations of the disease would 
largely be prevented. 


Dr. Pines (Kieff) (introduced by Dr. Gordon Holmes), 


said that Mr. Fisher and Dr. Martin pointed out the importance of iodine: treatment 
in the late stages of syphilis. For the last two years he had been trying the 
njection of sodium iodide intravenously in the treatment of this disease. 


The first case in which he used this was that of a woman, aged 45, who had acquired 
syphilis, and she consulted him a week after interstitial keratitis had set in. Her Wassermann 
was positive. After the first injection, 30 gr. sodium iodide, and the second injection at the 
end of a week, there seemed to be no improvement, but after seven injections the condition 
had cleared up. 


AP--)PHTH and NEUR2 +¥ 
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The second case was even more remarkable. It was that of a married man, aged 25, who 
attended hospital a fortnight after the right eye commenced to become defective. The 
Wassermann was negative. In a week after the first injection the man said he ‘was decidedly 
better. In that case interstitial keratitis was very severe, involving nearly two-thirds of the 
cornea, and vision was reduced to ability to count fingers at the distance of a foot. He had 
seven injections of sodium iodide, and nearly all the cornea had cleared up, except for a small 
spot in the centre. The photophobia had much diminished, in fact it had disappeared, and his 
general condition had improved so much that he was able to resume his business. 


In spite of the large doses of sodium iodide he had given, he had never yet seen 
developed any signs of iodism. Results of 3,000 injections of sodium iodide had been 
published by Professor Sprandigel, and there were very good results in every case 
of syphilis, especially in every case of interstitial keratitis. If one had to inject 
salvarsan in the late stages of neuro-syphilis, the Herxheimer reaction might be 
rather severe. 


One case was that of a man aged 55, who gave a history of hemiplegia a few years ago. 
After injection of stabilarsan the vascular reaction was so severe that a few hours later he (the 
speaker) was called to see him. He lost his speech for five or six days, and his general 
condition was very bad indeed, so that another paralytic stroke was feared. The Wassermann 
was positive. Later on the patient was given fifteen injections of sodium iodide, which were 
very well tolerated, and there was considerable improvement clinically, the Wassermann 
reaction being still positive. 


It might be advisable, therefore, to prepare a patient with neuro-syphilis by giving 
him a few injections of sodium iodide before beginning any salvarsan injections. 


Dr. Gorpon HOLMES 


said he would confine his remarks on this occasion to optic atrophy, especially the 
type which was associated with tabes dorsalis and general paralysis of the insane. 

In the first place, he found himself at variance with Sir Arnold Lawson and 
some others who had spoken, in that they regarded it as a condition which must 
inevitably lead to blindness. There was no doubt that a considerable number of 
patients with optic atrophy of tabetic origin preserved vision for years, especially 
under treatment. 

In discussing such a condition as this, it was very important to realize clearly its 
nature, and no one in the discussion had yet defined what was optic atrophy in tabes. 
It had been called a primary degeneration of nerve fibres. Some years ago 
Stargardt and Leri independently pointed out that the essential lesion in the optic 
atrophy of tabes and general paralysis of the insane was an interstitial syphilitic 
process, but that it was associated with a primary degeneration of a certain number of 
nerve fibres. He (the speaker) had examined the optic nerves of a considerable 
number of cases of tabes in which the patients died blind or with failing vision, and 
in each case in which he made the examination he was able to confirm the observations 
of those workers, that there was a considerable interstitial change, i.e., the presence 
of cellular infiltration in the nerve, which generally passed in from the pia along the 
small vessels into the nerve. This lesion was nearly always found in the region of 
the optic foramen, or at least was most intense there. As this was the pathology 
of the condition, the prospect, under adequate treatment, should not be so bad as it 
has hitherto been believed to be. 
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In 1919, when he resumed his work at the Royal London Ophthalmic Hospital, 
where his experience had been chiefly gained, and where he saw at least fifty fresh 
cases of tabetic optic atrophy a year, he selected twenty cases, which he divided into 
two groups. One of those groups of patients he treated with mercury alone, and the 
other group of cases by injections of arsenical preparations, combined with mercury 
in some. The result of that trial left no doubt in his mind that arsenical 
preparations were relatively ineffective, and that to secure results treatment must be 
by mercury. But mercury should be given in its full physiological dose. His rule 
in the treatment of this and all other tabetic manifestations was to give as much 
mercury as the patient could take, administering it until there occurred mild salivation 
and then stopping at once; several such courses were usually necessary. The most 
effective way of administering the mercury was by inunction; this was easily done 
in hospital, the aim being to get the maximum amount of mercury into the 
patient. He had employed bismuth and found it useful, not so much in optic 
atrophy for which he had not used it largely, as in the treatment of ocular palsies, 
particularly those occurring in tabes. In his own practice he had almost given up 
the use of arsenical preparations, and in this he considered he was justified, not only 
by his experience, but also by the experience of others. 

He very much welcomed Colonel Harrison’s contribution to this discussion, and 
to some extent Mr. Browning’s, in so far as they emphasized the value of mercury. 
In the earlier stages of syphilis the arsenical preparations were undoubtedly useful, but 
he was one of those—and the number of such was increasing—who believed that the 
use of arsenical drugs in earlier stages of syphilis predisposed, to some extent, to the 
neurological complications of the disease. 

He was a neurologist, and perhaps in a limited sense an ophthalmologist too. <A 
syphilologist came to the meeting to see the neurologists and the ophthalmologists 
fight. He (the speaker) could not fight without dissociating his personality, but he 
could express his sympathy with the neuro-syphilitic who fell into the hands of the 
pure syphilologist, who seemed to regard the patient as a test tube in which a semi- 
biological reaction was merely to be neutralized by the unlimited addition of chemical 
preparations. 


Mr. R. Linpsay Rea 


said that as he was seeing eye cases at two Lock Hospitals in London, he would refer 
to one or two cases. 


The first was that of a woman, aged 44, who first came to the West End Hospital for 
Nervous Diseases, and there was a note of her having had optic atrophy in her left eye. 
There was little pigmentation round the edge of the disc, and he believed it was secondary. 
Her field was reduced to central vision which was ‘5, and had remained so five years. The 
right eye was §. Three months later she returned, and the right eye showed signs of retro- 
bulbar neuritis, and she had paralysis of gne of the external ocular muscles. Novarsenobillon 
treatment was started, the vision of the good eye quickly came back to §, and the paralysis. 
disappeared ; the other eye now had as its outer limit a full field inside of which was a horseshoe- 
shaped scotema ; central vision had risen to §, and remained so for over two years. He knew 
of a similar case in Australia, so he would not say that nothing could be done for secondary 
optic atrophy. This patient was got quickly under novarsenobillon treatment, followed by 
administration of mercury and iodides, and though the Wassermann was still positive she had 
now had § vision for well over two years, and had remained in a better state of health than 
ever before. 
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Dr. McIntosh, of the Middlesex Hospital, tried the effect of mercury and iodides on 
the Wassermann reaction. At the end of the first year 92 per cent. cases were positive, 
at the end of the second year 54 per cent. were still positive, and at the end of the 
third year 30 per cent. were positive. He (Mr. Rea) asked those present to consider 
what could happen to an eye attacked by the spirochete while awaiting such a result. 
The spirochete must be attacked quickly before it could do further damage, but the 
administration of mercury and iodides must not be omitted. 

Mr. Fisher had mentioned the importance of arteries carrying the remedies to the 
actual syphilitic lesion. 


A woman, aged 25, had a gumma of the conjunctiva at the corneo-scleral junction, but 
not in any-way associated with interstitial keratitis. The cornea remained clear, while under 
novarsenobillon treatment the gumma melted away. 


In the case of interstitial keratitis, the constitutional condition must be cured, 
though it might be a matter of years in some cases. 


He had had one case of a little girl with recurrent interstitial keratitis, who at the end of 
two years had @ vision in each eye, and was exceedingly well in health. 

Another case, of which he showed a lantern slide, was that of a young man still in his 
twenties, whose left eye began to show proptosis with the conjunctiva bulging forward from 
beneath the eyelid. Then the right eye began to come forward so quickly that one could 
note the difference almost from day to day. The left eye became quite blind, and the 
lids refused to meet over the cornea. The Wassermann reaction was positive ; the patient had 
had acquired syphilis four years previously. There was gummatous infiltration of the left 
antrum, left orbit, ethmoidal region and right orbit. 0°45 grm. novarsenobillon was given 
every fifth day, also mercury inunction into the abdominal wall and temples, together with 
23 gr. pot. iod, three times daily, with the happy result that at the end of three months both 
eyes were back in place; at the end of six months there was full § vision in each eye, and 
the man was able to resume his former work as a valuable clerk in a city office. 


He (the speaker) had tried several forms of arsenical preparations, but he found 
that novarsenobillon gave the best results, while in the case of young children 
sulfarsenol injected intramuscularly yielded equally good results. 


The last slide he would exhibit showed the interpretation of what was seen in a fulminating 
case of interstitial keratitis by the corneal microscope and slit-lamp. The leucocytosis was 
found in the lymph-spaces of the cornea, so that the drug was carried not alone by the blood- 
stream but by the lymph-stream as well, and in this manner the cornea might become quite 
clear and free from opacities. 


Mr. FIsHER (in reply) 


said it was impossible at such a late hour to sum up the points raised in the dis- 
cussion, but all would have gained by this association of neurologists and ophthal- 
mologists, and especially by the presence of such distinguished representatives of 
syphilology. i 

Dr. Gordon Holmes brought the meeting down to concrete facts when he described 
the changes which took place in the optic nerves in primary atrophy, and indicated 
where those changes were specially to be found, namely, in the region of the optic 
foramen, and he (the speaker) agreed with him. 
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He thought Sir Arnold Lawson had misunderstood him when he stated that he 
(Mr. Fisher) concentrated his attention on the value of iodide of potassium in the 
treatment of optic atrophy in tabetic patients. It was mercury by inunction to 
which he was referring, and administered by the patient himself. He had carried 
out that treatment in cases of optic atrophy in tabetics, and he was convinced it was 
efficacious, not in preventing, but in delaying the advance of that form of optic nerve 
disease. 

All would feel indebted to Colonel Harrison for enlightening members on various 
preparations and their administration. He (Mr. Fisher) was not convinced that 
with the use of the newer methods there was more control over interstitial keratitis 
in congenital syphilitics. If what he had said as to the rarity of a conspicuously 
syphilitic child being born at the present day in a lying-in hospital was correct, was it 
not also reasonable to infer that in the children who were born with inherited 
syphilis the disease was at least milder as a result of the more thorough treatment of 
the parents for their syphilis? If that was so, the statistics of the more recent cases 
of interstitial keratitis would tend to show better results than were obtained in earlier 
years and before the newer methods of treatment came in. That idea would be borne 
out by the additional fact to which Colonel Harrison had referred, that there was a 
great reduction in infant mortality attributable to syphilis since the newer arsenical 
preparations had been in use. To speak of optic atrophy as an entity by itself, without 
a more complete diagnosis of the case, led one into difficulties. Dr. Feiling seemed to 
deal with optic atrophy as an isolated phenomenon, without a very clear conception 
as to what the actual change was. Some of the cases, apart from tabes, did well, 
according to Dr. Feiling, under antisyphilitic treatment, and with that probably every 
ophthalmologist would agree. And in many of those cases it would be reasonable to 
assume that there were certain foci of retrobulbar optic neuritis of syphilitic nature 
amenable to treatment. Dr. Feiling also spoke of papilleedema of syphilitic origin 
where no other changes were present in the central nervous system. Probably every 
ophthalmic surgeon had seen cases in which there was definite gummatous exudation 
in the optic nerve in close proximity to, and manifesting itself through, the lamina 
cribrosa, and presenting the appearance of papilledema. Such cases were very 
amenable to treatment. The fact that some of the cases were bilateral would not 
indicate that the papilledema was of intracranial origin. Syphilitic lesions showed 
a great tendency to be symmetrical, and it would not be remarkable if there were 
simultaneous exudates in the terminal portion of each optic nerve. 

He, of course, agreed with Sir Arnold Lawson’s idea of increasing the patient’s 
power of resistance by every hygienic means possible, however difficult it might be to 
effect this in some cases. 


Dr. PurpDoN Martin (in reply) 


said there was but little in the discussion which called for a direct answer from him- 
self. Some thought Sir Arnold Lawson took an unnecessarily gloomy view concerning 
optic atrophy, and he (the speaker) wished that Sir Arnold had given figures from his 
experience other than that at St. Dunstan’s, because at the latter institution he was 
dealing with relatively young subjects, and his (Dr. Martin’s) impression was that at 
an early age optic atrophy was more virulent than in later years, and therefore 
retardation was more difficult to attain. 
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Mr. ERNEsT CLARKE (Chairman) 


said that the profession was being requested to teach the lay public ; and that one of 
the matters to be taught was the importance of “continuation treatment” in early 
syphilis—in other words, in order to prevent late syphilis, early syphilis should be 
adequately cured. This was an aspect of the subject which had not been sufficiently 
emphasized in the discussion. Ina paper published by the Medical Research Council, 
it was stated that at the Venereal Clinic of the Liverpool Royal Infirmary only 711 
out of 3,429 patients continued the treatment. 
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SPECIAL DISCUSSION ON TRYPANOSOMIASIS IN MAN 
AND ANIMALS. 


Dr. W. H. ANDREWS. 


With the advance in knowledge concerning the distribution of the Trypanosoma 
evansi and Trypanosoma equiperdum groups, we have now discovered the importance 
of this subject in subtropical and even temperate as well as in tropical regions. 

It is difficult to know what aspects of so wide a subject should be considered in a 
discussion of this character. But as I have not worked intensively in any particular 
branch of the subject, I think that it will be best for me just to deal with what appear 
to be some of the more important questions connected with trypanosomes, and to 
trust to subsequent speakers to carry those questions further, and deal with them in 
a deeper manner. 

(1) CLASSIFICATION. 

When endeavouring to compare and correlate the observations recorded by 
the many workers on trypanosomiasis in different parts of the world, the first 
difficulty that we encounter is that of satisfactorily classifying and separating the 
distinct species of trypanosomes. Although the morphological characters of the 
parasites cannot be regarded as quite fixed and constant, they undoubtedly afford the 
best basis for classification, and for this purpose appear to be very much more suit- 
able than most of the physiological characters which we can at present appreciate. 
Determinations of the degree of virulence exhibited by a strain towards particular 
species of mammals, and cross-immunity tests, may give valuable information, but 
few workers would attach to them the degree of importance—especially with respect 
to classification—formerly accorded them. A classification based on a combination 
of morphological and biological characters has many disadvantages and‘ dangers, but 
probably most workers will agree that the mode of development in the fly is a 
fundamental and stable character, which undoubtedly solves many difficulties. 

In my youth the separation of the different species of trypanosomes appeared to 
be a comparatively easy task, but later it beeame obviously one of maddening complexity. 
Lately there has been a tendency to group and correlate more, and to evolve more 
generalizations, and Dr. Wenyon, in his recently published book, has dealt with the 
subject of the trypanosomes in a simple and yet comprehensive manner. Whatever 
criticism he may possibly receive on particular points, tropical workers in general will 
welcome warmly his orderly presentation of a difficult subject. 

Although differences in the range and degree of virulence cannot be accepted as 
providing a satisfactory basis for classification, they are nevertheless of great interest 
and importance, and further observations on this point are undoubtedly necessary. 
For example, it is well known that surra tends to run a chronic course in cattle 
ind buffaloes, and both of these classes of animals are often so little affected that the 
resence of Trypanosoma evansi in their blood owes its importance solely to the fact 
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that they constitute a reservoir of infection, and therefore a menace to the more 
susceptible equines and dogs in the neighbourhood. On the other hand, in some 
instances the cattle may prove very susceptible. Although the buffaloes are resistant, 
in certain areas they, too, may suffer quite severely. And yet in all these various 
eases we may be forced to identify the causal organism as Trypanosoma evansi. 
Similarly Trypanosoma brucei is generally not very virulent for cattle, but some 
striking exceptions to the rule have been observed. 

We are naturally forced to recognize the existence of different “strains”’ of particular 
species of trypanosomes {as of many other parasites also), but there is need for close 
study of the conditions under which such different strains seem to have been evolved. 
One may suppose, for example, that virulence tends to be exalted when trypanosomes 
spread amongst a population of very susceptible animals, never previously exposed to 
their attack, and on these lines one may perhaps explain the high degree of virulence 
exhibited by Trypanosoma evansi when surra was first introduced into Mauritius. 

There are other instances, however, where, upon the reported facts, no such ready 
explanation is forthcoming. In recording observations of this nature it is obviously 
desirable to pay attention to the particular breeds and strains of mammals affected, 
and to any other factors in connexion with their present state or past history which 
may have a bearing on the case. The question of isolation from surrounding 
territories (arising from geographical, economic or racial considerations) may perhaps 
be of importance in this connexion. 

Apart from such factors, however, we have to recognize the possibility of sudden 
mutations, and we have to take into account the effect of an individual host on the 
parasite. Without doubt, passage through a certain particularly susceptible individual 
may radically alter the virulence of a parasite for other and more normal individuals 
of the same species. Such changes have been proved to occur, particularly in 
connexion with certain filtrable viruses, e.g., the horse-sickness virus, but they appear 
to occur also with many bacteria, and one may assume that they probably affect 
trypanosomes as well: in fact, Watson’s work on a strain of dourine in Canada strongly 
suggests that such a change occurred in one of his laboratory animals. 

Before leaving the subject of classification, one is tempted to refer to the question 
of the actual nature of the original Trypanosoma brucei, the monomorphic trypanosome 
described by Plimmer and Bradford. In Zululand at the present day we recognize 
the occurrence of 7rypanosoma congolense (the commonest species), 7'rypanosoma 
vivax and the polymorphic organism now designated Trypanosoma brucei ; moreover 
the illustrations in Bruce’s report suggest at least that these three forms existed in 
Zululand in 1896. No subsequent worker in Zululand, however, has been able 
to find a strain corresponding to Trypanosoma brucei, Plimmer and Bradford, and it 
seems doubtful whether such a form has since been encountered in any part 
of Africa. This is a point to which I wish to refer again at a later stage. 


(2) TRANSMISSION. 


The work of Cross and Patel on the transmission of surra by ticks suggests 
interesting and important possibilities, but obviously confirmation of this work 
is necessary. 

In spite of all the work done on the fly-transmission of various trypanosomes, 
and the great additions to our knowledge, there appears to be need for a still closer 
and wider investigation of this question, and perhaps particularly of the conditions 
under which mechanical transmission is effected by flies other than tsetses. It seems 
rather strange, in some instances, that such mechanical transmission does not occur 
more readily and commonly. For example, for many years hunting parties have 
been going up to Zululand from Natal, and many of them have suffered losses from 
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nagana amongst their horses or donkeys, and their dogs. Most frequently, of course, 
the affected animals have shown severe symptoms in Zululand, and have died there, 
but in a number of cases such animals have developed nagana after their return to 
Natal. Ordinary biting flies are certainly not rare in many or most parts of that 
colony, but there does not seem to have been any great tendency for nagana to 
spread within it. 

A case of natural infection actually occurred at the laboratory near Maritzburg during my 
stay there; the victim was a dog which had never been near Zululand, and the only possible 
source of infection was provided by the guinea-pigs in which we were maintaining a strain of 
Trypanosoma brucei. It was perhaps not absolutely certain that infection in this case had 
occurred through the agency of a fly, as there seemed to be a possibility that the dog 
had been allowed to eat an affected guinea-pig soon after its death (although such guinea-pigs 
were supposed to be burned in an incinerator), and it must be admitted that infection might 
take place in this manner. Assuming that this was actually a case of mechanical transmission 
by one of the ordinary biting flies, however, it can be confidently stated such cases occur very 
rarely in Natal. 

Some interesting and important observations have been made on the changes 
which are induced in a strain of trypanosomes as a result of its direct transmission, 
by artificial means, through a series of hosts of one particular mammalian species. 
Discussion of this subject will doubtless be carried further by a later speaker, who 
has published work of the greatest interest bearing directly on the question ; I will 
therefore limit myself to the briefest summary. Such mechanical passage seems to 
result in an exaltation of virulence towards the particular species of host submitted 
to the inoculations, and the trypanosome itself tends to undergo a progressive change 
in morphology which causes it to conform more closely to the monomorphic type. 

These important observations emphasize the necessity for the full study of 
trypanosome strains, as soon as possible after their isolation, and they provide a clue 
to the probable nature of the original Trypanosoma brucei, Plimmer and Bradford. 
There seems to be little reason to doubt that the trypanosome first sent home by 
Bruce was actually the polymorphic organism now recognized as Trypanosoma brucei, 
but that it had acquired monomorphic characters under artificial conditions. 

A further important result of repeated artificial transmissions is that the most 
fundamental biological characters appear to be profoundly affected, and the ability 
to undergo cyclical changes in a Glossina may be completely lost. 

A knowledge of these facts tempts us to speculate on the possible origin of 
Trypanosoma evansi and Trypanosoma equiperdum from the polymorphic glossina- 
transmitted strains. It certainly seems reasonable to expect that mechanical 
transmission in the field will have effects very similar to those induced by artificial 
transmission in the laboratory, but the testimony of field observations on such points 
is not quite definite. For example, Duke and other workers have ascribed the 
great virulence of certain strains to direct transmission by flies other than the 
Glossinze ; whereas Mansfield Aders has called attention to the low virulence 
towards cattle of Trypanosoma congolense in Zanzibar, an island quite free from 
tsetse-flies. 


(3) DIAGNOSIS. 


Some recent workers have reported favourably on the formol-gel test, and Knowles 
obtained excellent results in connexion with trypanosomiasis in Sudanese camels, 
but there have been many unfavourable reports from other quarters, and the value of 
the method for general purposes is doubtful. 

The evidence relating to the diagnosis of trypanosomiasis by means of complement- 
fixation is also conflicting, but there can be little doubt that the method is of great 
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value in connexion with dourine. This is particularly fortunate, having regard to the 
extreme difficulty which may be experienced in establishing a diagnosis of dourine by 
any other means. 


As an illustration of this fact, I will relate a personal experience. Some ten years ago I 
was sent to investigate an obscure and unrecognized disease which had for some time been 
causing loss amongst the horses in parts ot Griqualand West. The evidence obtained suggested 
that the disease was most probably transmitted during coitus, and the clinical features 
permitted one to suspect that the condition was actually dourine. I was, however, quite 
unable to prove the correctness of my diagnosis, although affected horses were taken to the 
laboratory and kept under close observation. Transfusion of blood from affected to healthy 
horses was carried out on a large scale, and whenever an affected animal showed a plaque, or 
an cedematous swelling of any kind, laborious microscopic examinations were made, and long 
series of animals, small and large, were inoculated. After some time I handed over these 
horses to a colleague, Mr. J. Walker, who repeated the observations and inoculations on a 
still larger scale; he also procured further infected horses. In spite of hundreds of 
inoculations, we never succeeded in establishing a strain, and no trypanosome was seen at 
any time in any of our cases. Samples of serum from a series of cases, together with sera 
from suitable controls, were forwarded to Watson, in Canada, as he had been utilizing the 
complement-fixation method on a large scale, and he was able with confidence to diagnose the 
condition as dourine. 


(4) CHEMOTHERAPY. 


A study of the numerous publications on this subject which are constantly 
appearing reveals very considerable differences of opinion with respect to the 
therapeutic value of particular drugs. 

It is not surprising to find that a substance which proves effective against one 
species of trypanosome has far less action on some other species ; for example, that 
tartar emetic has given little satisfaction in combating Trypanosoma brucei infections, 
although it appears to be the most effective drug yet tried for Trypanosoma congolense ; 
and that tryparsamide, which has given excellent results in Trypanosoma gambiense 
and Trypanosoma equinum infection, proved of little value when employed by Edwards 
in cases of equine surra. It might also be anticipated that, with one particular strain 
of trypanosomes, the results yielded by a certain drug would be apt to vary widely 
according to the host species, and the degree of susceptibility of the host is clearly of 
importance in this connexion. 

This point is illustrated by some observations of Edwards on a strain of 
Trypanosoma evansi which was unusually virulent for cattle, and capable of causing 
acute infections in them, although most strains of evans? possess only a low 
degree of virulence for bovines. He found that he could effect cures with almost 
any trypanocidal agent, and it seemed that, although untreated cases proved fatal, it 
needed the intervention of only some very slight restraint on the multiplication of 
the parasites to enable the bovine organism to gain, and retain, the upper hand. 
With the very susceptible equine species, however, he found (like all other workers) 
that very few drugs yield results of any value whatever. 

But even in cases occurring in the same host species, and associated with the 
same species of trypanosome, a drug may give very unequal results; we have to 
take into account such factors as the strain and source of the trypanosomes; the 
length of time during which the strain has been transmitted artificially in the 
laboratory; the breed, age, and family history of the host; the method of 
infection adopted, and the stage of infection at which treatment was instituted. 
Presumably the results of treatment may also be affected to some degree by con- 
current disease and parasitic infestations, while good feeding and general care may 
be expected to have some influence, especially in protracted border-line cases. 
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Edwards obtained very favourable results in the treatment of equine surra by “ Bayer 205,” 
employing ordinary intravenous administration combined with intrathecal inoculations of the 
same drug in suitable amount and dilution. He emphasizes the importance of the invasion of 
the central nervous system, and the impotence of “ Bayer 205” (given intravenously) against 
the parasites in that situation, but considers that the doses and concentrations given intra- 
thecally have often been quite excessive. 

The general question of the precise object of therapeutic measures is not without 
interest and importance. We may aim at arapid and complete sterilization, avoiding 
relapses and possible ‘ drug fastness,”’ but presumably leaving the patient susceptible 
to re-infections, or we may attempt to check and control the parasites, in order to 
afford to the host an opportunity of building up an efficient resistance. Edwards has 
given us a very successful example of this controlling or restraining treatment, in his 
cases of bovine surra, and Hornby has had much success of a similar nature in con- 
trolling congolense infections in cattle with emetic. It appears, however, that this 
method is effective only when the natural resistance of the host is comparatively 
great, although insufficient, without further aid, to save the host, and it seems that 
we must aim at total eradication where the parasite has a high degree of virulence 
and the host a low grade of resistance, as in equine surra. Opinions are divided on 
this question, in connexion with the treatment of human trypanosomiasis. 

(5) PROPHYLAXIS. 

This, the most important question of all, might well furnish alone the subject for a 
debate—or several debates—more especially since some acute differences of opinion 
have arisen in relation to some aspects of the question. I will not attempt to discuss 
the possible measures which may be applied to the control and eradication of tsetse 
flies, but I hope that somebody more competent to do so will review our present 
knowledge and experience. 

Chemotherapeutic measures may serve also to aid in prophylaxis, e.g., Iwanow 
has suggested the killing off of Trypanosoma equiperdum in semen by chemical 
means; and treatment which keeps the peripheral circulation free from parasites will 
obviously lessen the danger of transmission of infection to flies. 

The question of the reservoir of infection is of the highest importance; one has to 
remember the part which may be played by domestic animals, and more especially by 
cattle. The wild game of Africa constitute a large and not easily controlled reservoir, 
but it is difficult to suggest any practical measures which will not immediately excite 
strong opposition. 

We are all opposed to indiscriminate or unnecessary slaughtering of animals, 
and we should all regret the extinction of any of the beautiful species of antelope 
which abound in Africa. But purely sentimental considerations must not prevent the 
application of measures to protect the lives of man and domestic animals. Before, 
however, inaugurating drastic, costly, and highly distasteful measures, we require 
assurance that the object can actually be attained in that way. Game preserves are 
most desirable, but they must be sufliciently large, with natural boundaries which 
are easily guarded, so that game have ordinarily no pressing motive to stray outside, 
and can do so only with difficulty. 

It has been urged that attempts at game destruction are apt to cause the numerous 
surviving animals to become widely scattered, taking fly with them into new areas, 
and that it is practically impossible to exterminate all the kinds of small game, more 
especially as the hunters are not nearly so keen on this side of their task. The fear 
has also been expressed that game extermination, if practicable, might make bad 
worse, by causing the flies to concentrate more on man and the domestic animals. It 
appears, however, that areas are cleared of fly as a result of the disappearance of 
game, and that game and flies soon begin to recede from any area which is at all 











976 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


100 Andrews—Manson-Bahr: T'rypanosomiasis in Man and Animals 


thickly settled and well hunted ; while the association of the disappearance of fly 
from the Transvaal with a severe epizootic of rinderpest is well known, although the 
more obvious interpretation is not universally admitted. 

A further trial of game destruction on an experimental basis is at least justifiable 
and strongly indicated. There should be careful choice of area, method and personnel ; 
the experiment should also be sufficiently prolonged. The expense of the measures 
is the only point of difficulty. 


Dr. Puiniep Manson-Banr, D.S.O. 


I PROPOSE to confine myself to one portion of the subject, namely, the treatment 
of trypanosomiasis in man. I will only state general conclusions on the value of 
any particular line of treatment without entering into too much detail, basing 
my opinion upon a study of the recent literature, as well as upon my personal 
experience in the treatment of a limited number of cases. In doing this I am fully 
conscious of those limitations in comparison with the far more extensive opportunities 
enjoyed by workers in the endemic areas of the disease. There is only one advantage 
which I can claim, namely, that all my cases have occurred in intelligent Europeans 
whom I have been able to keep under close and constant observation, and with all of 
whom I have been able to remain in touch (which is not always the case when 
dealing with native races). There are two features in the introduction of any new 
drug which the practitioner of tropical medicine soon learns to realize—and this 
applies to diseases other than trypanosomiasis—first, that the action of a particular 
drug on the parasites of an artificially infected animal does not necessarily correspond 
with the therapeutic effects of the same substance in man; and, secondly, that there 
is an infinite variety in the reaction of individual patients to specific remedies : 
the human subject responds to them in a much less mechanical manner than do the 
ordinary laboratory animals, or even monkeys, which are more nearly allied to 
the human race. 

I now present a résumé of the recently elaborated treatment of trypano- 
somiasis with two drugs, entirely dissimilar in their ‘constitution and mode of action. 
The first is an aniline product known as “ germanin” or “ Bayer 205”; the second 
an arsenical compound, a highly elaborated atoxyl—known as “ tryparsamide.” 


GERMANIN, OR “ BAYER 205.” 

This drug has a complicated composition, with the details of which I will not 
trouble you. Its exact composition is now known, and it appears to be identical with 
a synthetic compound produced in France and called ‘“ Fourneau 309.” It is a white, 
flocculent powder, readily soluble in water, and can be administered by the mouth, 
or by intramuscular or intravenous injection; by the latter method, however, it 
appears to be far the most efficacious and is the one most generally practised. 

The preliminary trials, in 1920 and 1921 (Haendel and Joetten, Mayer and Zeiss, 
Wenyon), in experimental animals infected with Trypanosoma equiperdum proved, 
as is now generally known, most encouraging. It must be remembered that in these 
animals the trypanosomes were most abundant in the blood-stream, and that it was 
with hzmic injections that the most striking results took place. 

The drug was first applied to the treatment of trypanosomiasis in man in 1920, and, 
after some preliminary trials, the dose for an adult man was assessed at 1 grm. for an 
individual dose, and the total dosage, in order to produce a permanent cure, at 10 grm., 
distributed over as many weeks. 

In man a single injection of the drug causes a disappearance of all the trypano- 
somes from the blood-stream in about eighteen hours. There appears, however, to be 
a remarkable momentary proliferation of the parasites preceding their disappearance. 
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This point was worked out for me in one case (7'rypanosoma gambiense) by Dr. H. B. 
Newham. Two-hourly examinations of the blood were made for two days subsequent to 
injection. Within six hours the trypanosomes had become twice as numerous as before, and 
thereafter the numbers gradually diminished, till at the end of eighteen hours they had com- 
pletely vanished. 

All observers are agreed upon the almost immediate sterilization of the blood, but 
relapses are not infrequent after 5 grm. have been given, and there is evidence that 
in man a strain of “ Bayer 205”-fast trypanosomes may be evolved, as Morgenroth 
and Freund have shown to take place in mice, and Kleine and Fischer in monkeys and 
cattle. 

Warrington Yorke, in summarizing the therapeutic effect of the drug in 1925 (Trop. 
Dis. Bull., xx, No. 8), stresses this point that, as far as is known, this occurs in both 
Trypanosoma gambiense and Trypanosoma rhodesiense infections, and is accompanied 
by the disappearance of all subjective and objective symptoms and by a marked 
improvement in the general condition of the patient. Unfortunately, however, 
“Bayer 205” is a definite kidney irritant, and produces, almost invariably, a 
subacute nephritis with albumin and casts in the urine. This may persist for six 
weeks after the cessation of treatment. The drug is excreted by the urinary tract, 
and some nephritis must therefore be a necessary concomitant. Occasionaliy, how- 
ever, acute and fatal nephritis may ensue, as in the cases recorded by R. Y. Stones 
and C. C. Chesterman. There appears to be practical unanimity of opinion that 
“ Bayer 205”’ does not influence the meningeal reaction, so that patients in the 
second stage of the disease, with invasion of the central nervous system by trypano- 
somes, though they may respond temporarily, are not permanently cured and almost 
invariably relapse (Kleine and Fischer, Tanon, Jamot, and Chesterman). In order 
to combat this failure of the drug, intrathecal injections have been resorted to, 
but this method is highly dangerous and death may ensue after 0°25 or 03 grm., 
or 0'l grm., as in one of my own cases (Trans. Roy. Soc. Trop. Med. and Hyg., 1923, 
xvi, pp. 374-78, Case No. 9). 

German workers (Kleine and Fischer, and others) now believe that permanent 
sterilization of the blood is ensured, and the liability to “ fastness”’ diminished 
by intensive treatment during the first week, when 2 or even 3 grm. should be given, 
spaced over as many days. 

There is some evidence that “ Bayer 205” is more efficacious in Trypanosoma 
rhodesiense than in Trypanosoma gambiense infections. Dr. H. Dye (Trans. Roy. Soc. 
Trop. Med. and Hyg., 1926, xx, Nos. 1 and 2, pp. 74-92) has shown that it invariably 
sterilizes the blood-stream where other drugs, including tryparsamide, have 
previously failed. (These results are similar to those of A. Keevill, in Tanganyika 
Territory (Trans. Roy. Soc. Trop. Med. and Hyg., 1926, xx, Nos. 1 and 2). 

My own impression regarding the value of “ Bayer 205” is that it is the drug of 
election in early hemic infections, especially in Trypanosoma rhodestense cases and 
in those instances in which the trypanosomes have become “fast’’ to arsenic 
or antimony compounds. 

I will quote two striking instances :— 

(a) The history of this patient has already been recorded in Trans. Roy. Soc. Trop. Med. and 
Hyg., xvi, 1928, No. 8 (Case No.2). 8. B.J. was infected with Trypanosoma gambiense on the 
Congo in December, 1919, and came under my treatment in January, 1920. Trypanosomes were 
constantly present for nearly two years; during that time he received a very large amount 
of antimony tartrate, atoxyl and neosalvarsan without any perceptible improvement in his 
general condition or diminution in the number of trypanosomes. He received two injections 
of 1 grm. each of “ Bayer 205” on December 1 and 2, 1921. This intensive treatment 
immediately sterilized the blood-stream with the happiest results. He has, I am glad to say, 
remained in good health ever since. 
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(b) This is a Trypanosoma rhodesiense infection, for the records of which I am indebted 
to Dr. W. Milne Tough, of Nyasaland :— 

The patient contracted his infection on the Mozambique border on July 1, 1926, and 
within fourteen days was taken ill with fever, delirium, enlarged lymphatic glands and typical 
erythematous rash. He entirely failed to respond to 7 grm. of tryparsamide, but was 
apparently rapidly cured by 2 grm. of “ Bayer 205.” I may say that I have no doubt that 
he is permanently cured. He was under my care at the Hospital for Tropical Diseases at 
the end of October, 1926, when he was thoroughly investigated from every point of view. 
I saw him only a week ago in excellent health. 


TRYPARSAMIDE. 


Tryparsamide is the sodium salt of N. phenyl-glycineamide-p-arsonic acid, ; 
and was prepared by Jacobs and Heidelberg, of the Rockefeller Institute. In 1919 
Brown and Pearce’ published the results of its action in laboratory animals infected 
with Trypanosoma rhodesiense and Trypanosoma gambiense. In 1920, Louise Pearce 
investigated the action of the drug in man on the Congo in seventy-seven cases. 
The conclusion was that large individual doses of 1 to 5 grm. produced sterilization 
of the blood in gambiense cases in six to twelve hours. The only untoward 
symptoms noted were dimness of vision after excessive doses. Optic neuritis and 
blindness, or in slight cases restriction of visual field, have recently been recorded 
by Walravens and Dye. The conclusion arrived at, was that amounts up to 3 grm. 
per week should be given, and that from 20 to 50 grm. of the drug are necessary to 
produce a permanent cure. 

The drug is usually given by the intravenous route and this method appears to be 
the most satisfactory. Subcutaneous injections, according to Lefrou and Ouzilleau, 
produce abscesses, though J. C. King (Amer. Journ. Med. Sci., 1926, clxxii, No. 1) has 
shown that intramuscular injections in 20 per cent. solution are well tolerated in 
doses of 3 grm. per week for ten weeks, and have produced favourable clinical results. 

Convincing evidence has now accumulated to show that tryparsamide exerts a 
profound influence on the meningeal reaction in Trypanosoma gambiense infections. 
It is therefore the drug of election in the second and third stages of the disease in 
which “ Bayer 205” has no effect. 

Miss Pearce, and later Chesterman, working on the Congo, were the first to show 
conclusively that, whether the drug entered the cerebro-spinal fluid or no, the cell- 
count and the albumin content were profoundly influenced by its injection. The 
clinical improvement of the cases proceeded pasi passw with the disappearance of 
nervous phenomena and diminution of the cell-count. Patients who were previously 
partially paralysed returned to work. Van den Branden (Bull. Soc. Path. Exot., 
1926, xix, No. 1) has recently confirmed this work, but has pointed out that failures 
with tryparsamide are most likely to occur in those patients who have previously 
undergone a treatment with atoxyl and soamin which had rendered the trypanosomes 
arsenic-fast. 

J. Laigret (Ann. Inst. Past., 1926, xl, No. 3), considers that tryparsamide 
should supersede all other remedies in the French Congo,and that its effects are 
especially striking in the later stages of the disease in which all other drug treatment 
is useless. 

My own experience of the treatment of patients with tryparsamide is limited, 
but I cannot refrain from quoting two cases under my observation in which trypar- 
samide apparently effected a complete cure when “ Bayer 205” had failed, and again 
I would emphasize that it is with a question of drug fastness that we have to deal. 





(a) This patient, a lady, aged 40, contracted Trypanosoma gambiense infection on the Congo 
in October, 1919, but the disease remained undiagnosed till July 11, 1922 (as recorded by 
myself in Trans. Roy. Soc. Trop. Med. and Hyg., 1923, xvi, No. 7, Case 8). Trypanosomes 
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mga a 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 979 


Comparative Medicine, and Tropical Diseases and Parasitology 103 


disappeared entirely after administration of 10 grm. of “ Bayer 205” in November, 1922; 
a relapse occurred in June, 1923, when it was found that the cerebro-spinal fluid contained 
excessive cells and globulin. The patient was eventually cured by taking 23 grm. of 
tryparsamide. (H. J. Morgan, 1924, Amer. Journ. Med. Sci., elxvii, No. 6.) 

(b) An official contracted Trypanosoma gambiense infection on the Gambia “some time ” 
in 1928. This infection was diagnosed by myself on June 28, 1924. He then had typical 
rash, enlarged cervical glands and enlarged spleen. He almost immediately received a course 
of 5 grm. of “ Bayer 205,” but relapsed within fourteen days. In August and September, 
1924, he was injected with 23 grm. of tryparsamide. Since then he has returned to his 
arduous duties on the Gambia, and has remained in good health. 


DISCUSSION. 


In summarizing the present position of the treatment of trypanosomiasis in man, 
one can only feel great hopefulness for the future. Whatever may be the short- 
comings of the present system, it must be admitted that great advances have been 
witnessed during the last six years. Further striking developments on chemo- 
therapeutic lines in the preparation of specific trypanosomicidal drugs will doubtless 
take place. 

The analogy between trypanosomiasis and syphilis is a very close one. The early 
stages of both infections are characterized by the appearance of the parasite in the 
hlood-stream ; and it is only in the terminal stages that massive invasion of the 
central nervous system takes place. Salvarsan, which is efficacious in hemic 
syphilis, has no effect in general paralysis and tabes. On the other hand trypar- 
samide is able to influence the cerebro-spinal fluid and has proved effective in 
cerebral syphilis as well as in cerebral trypanosomiasis. In view of the particular 
action of the two drugs which form the thesis of this communication, I would 
strongly urge that the most effective and rapid treatment of human trypanosomiasis 
may lie in a combination of “ Bayer 205” and tryparsamide, or alternating treat- 
ment at short intervals with both compounds. These two substances are the 
antithesis of one another, so that by alternation no “ fastness”” can be developed. 

Amcebiasis, another protozoal infection, also supplies a striking analogy. There 
is much evidence that in amcebic dysentery the amcebe# may become resistant to 
emetine and it is just in these cases that an entirely dissimilar substance—yatren 
(oxyquinolin-sulphuric acid) often produces a permanent cure. 

It cannot be too strongly emphasized that in dealing with Central African natives, 
who are the most pathetic victims of trypanosomiasis, brevity in the course of treat- 
mentis of crucial importance. Such a rapidity in cure is likely to be effected by 
a combined treatment of the kind just advocated. No native will, of his own free 
will, remain in hospital for a protracted course of treatment. 

If we may instance, for the purpose of comparison, the customs of the boxing 
ring, it is essential that one should hammer away at the victim with alternating 
blows in order to puzzle and exhaust him before finally administering the ‘‘ knock 
out.” The same holds good with our therapeutics, except that we need not observe 
any N.S.C. rules, and administer whenever we can “a hit below the belt” where 
the trypanosome is concerned. 

In the preparation of this contribution I must express my indebtedness to the 
admirable summary given by Professor Warrington Yorke in the Tropical Diseases 
Bulletin (xxii, No. 8), to Dr. Milne Tough, of Nyasaland, and Dr. A. L. Gregg, late 
Supérintendent of the Hospital for Tropical Diseases, who has assisted me so 
efficiently in the treatment of the cases cited in this address. 


Ap—Comp. MED., Trop. Dis. 2 # 
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Dr. J. Gorpon THOMSON. 


The first speaker in this discussion, Dr. Andrews, introduced several points in 
which I am specially interested owing to personal experience of human trypano- 
somiasis in laboratory animals. As this is a meeting of veterinarians, comparative 
pathologists, and medical men, it has seemed advisable to open this discussion by 
laying emphasis on the close relationship of the polymorphic group of African 
trypanosomes as found in man and other animals in tropical Africa. 

Morphologically there is no visible evidence that the polymorphic trypanosomes 
of the game and man in Africa are different species. Duke (1912) has shown 
that in wild antelopes a trypanosome occurs identical to Trypanosoma gambiense of 
man, and since the discovery of Trypanosoma rhodesiense, the more virulent trypano- 
some of man, it is becoming more or less the opinion that this is identical with 
Trypanosoma brucei. Further, Duke (1921 and 1922) has brought forward the 
hypothesis that there is possibly only one true species of polymorphic trypanosome 
and that, from a systematic point of view, Trypanosoma gambiense, Trypanosoma 
nigeriense, Trypanosoma rhodesiense and Trypanosoma brucei might be regarded as 
races, strains or varieties of a single species. Again, Duke (1923) suggested the 
possibility of Trypanosoma evansi, Trypanosoma equinum, and Trypanosoma 
equiperdum having originated at some time or other from the polymorphic group. 

It is quite possible that Duke’s hypothesis may be proved correct, but, so far, no 
one has yet managed to make a strain of Trypanosoma gambiense assume the 
posterior nuclear forms characteristic of Trypanosoma brucei. Repeated mechanical 
transmission from rat to rat of Trypanosoma gambiense and Trypanosoma rhodesiense 
will in the process of time produce strains which, to all intents and purposes, would 
on morphological grounds be considered as Trypanosoma evansi or Trypanosoma 
equiperdum. Recent observations by Thomson and Robertson (1926) emphasize this 
fact, and there is much to be said in favour of the hypothesis that the trypanosomes 
of “surra’’ may have originally developed from the polymorphic group. Thomson 
and Robertson (1926), experimenting with laboratory strains of T'rypanosomu 
gambiense and Trypanosoma rhodesiense, have shown that after repeated sub- 
inoculations in rats these species lose their characteristic morphology, but that if the 
host is suddenly changed, e.g., from a rat to a guinea-pig, it is sometimes possible to 
restore the original characteristic morphology of Trypanosoma rhodesiense. After 
many years of sub-inoculations the return of the characteristic morphology by 
change of the host would appear to be more difficult, but the same observers found 
that certain arsenical preparations, e.g., halarsol, when administered to a rat, had 
the property of again stimulating the trypanosomes to assume their original 
morphological characters. These changes are illustrated by the specimens now 
shown under the microscope. It would seem, therefore, that in some unexplained 
manner the morphology of the trypanosome is influenced by the reaction of certain 
new hosts into which it is introduced, e.g., from rat to guinea-pig, and that the same 
changes can be accomplished by altering the reaction of a rat by the injection of an 
arsenical. It can be experimentally demonstrated that biological and physiologica! 
variations can be produced in laboratory strains of human trypanosomes. 

Are the human polymorphic trypanosomes, namely, Trypanosoma gambiensv 
(Trypanosoma nigeriense) and Trypanosoma rhodesiense, identical with the simila: 
polymorphic trypanosomes in game, cattle, and horses, ete., in Africa? Controvers) 
rages around this point, and it is held by one school of observers that these 
trypanosomes differ. The classical experiment of Taute and Huber (1919), who 
inoculated themselves and 129 natives with blood from four horses and two mules 
containing trypanosomes like Trypanosoma rhodesiense, and failed to produce any 
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infection, seemed almost to decide that in spite of their morphological similarities 
they were different species. Yorke and Blacklock (1922), however, have pointed out 
that there may be a fallacy in this latter experiment. As an example, it is often 
extremely difficult to subinoculate Trypanosoma gambiense from a human being into 
a rat. In fact the rat may beso resistant to the initial human infection that, although 
actually infected, trypanosomes may not be detected in the blood-stream for months 
(vide Thomson and Robertson, 1926’). Many workers have emphasized this resistance 
of rats to T'rypanosoma gambiense, an infection being produced which might aptly be 
compared to what has been termed “ cryptic trypanosomiasis.” There are various 
physiological variants of strains of Trypanosoma gambiense, some very avirulent and 
others extremely virulent. The factors governing this form a most interesting 
problem in immunity. In one instance, Thomson and Robertson (1926) isolated 
two different strains of Trypanosoma gambiense from the same patient at an interval 
of about two years. The patient had never been out of England after his first 
infection in Africa. The extraordinary difference in the virulence of the two strains 
isolated in rats from this patient at an interval of two years is a remarkable fact. In 
view of these experimental inoculations of rats with human trypanosomes, it is not 
astonishing that Taute and Huber failed or apparently failed to infect man from 
animals and, had it been possible for these observers to carry on sub-inoculations 
from their originals into other human beings, the conclusions drawn from such 
an experiment might have been very different. There is good reason to believe that the 
polymorphic trypanosomes of man and the big game are simply strains of the 
same species. 

It has been suggested by Duke that mechanical transmission may explain 
localized human epidemics in certain areas of Africa; this idea is favoured by 
Yorke, but Kleine does not believe in it. It must be admitted that mechanical 
transmission has been definitely proved to be possible and does occur in nature 
e.g., ‘surra” and “ dourine” are propagated by this method. Mechanical trans- 
mission, however, does not seem entirely to explain the problem of epidemics in 
African human sleeping sickness, and some other factors may be concerned in the 
enhancement of virulence. Passage through a strange host sometimes increases the 
virulence, e.g., Thomas and Breinl (1905) found that a strain of Trypanosoma 
gambiense, passed through a baboon, exhibited an enhanced virulence to rabbits, 
rats, cats, guinea-pigs and monkeys. Thomson and Robertson (1926) noted occa- 
sionally a well-marked increase of virulence of Trypanosoma rhodesiense to rats by 
passage through a guinea-pig. It is possible that such changes of virulence might 
occur in human epidemies by passage through certain animals. 


Treatment. 


Yorke (1924) pointed out that this varied virulence of trypanosomes, both in man 
and the lower animals, must be remembered in estimating the effect of treatment and 
that it may explain some of the apparently contradictory results in treatment reported 
by various authors. We have attempted above to emphasize the varied virulence of 
Trypanosoma gambiense to rats, and, in treating these with the object of testing any 
particular drug, this must be taken into account if confusion is to be avoided. 
Clinical cure may be produced in both man and animals, but careful observations over 
a prolonged period are necessary before concluding that the cure is a permanent one. 

Kleine, while using “ Bayer 205,” obtained very definite clinical benefit in human 
cases, but later found that the cerebro-spinal fluid was still infected in patients 


1 Thomson, J. G., and Robertson, A., ‘‘ Variations in the Virulence and the Morphology of certain 
Laboratory Strains of Trypanosoma gambiense and Tri panosoma rhodesiense from Human Casee,”’ 
Journ. Trop. Med. & Hyg., 1926, xxix, 402-410. 
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showing no signs of the disease. In the treatment of rats infected with Trypanosoma 
rhodesiense, Thomson and Robertson (1926) found that they could clinically benefit 
rats by treatment with various arsenical compounds. On one occasion a rat treated 
with tryparsamide remained well for over six months, and during that time reared 
a healthy family, but after the animal was killed it was found that trypanosomes 
were still present in the cerebro-spinal fluid. 

Appropriate drugs, therefore, would seem, both in man and other animals, to have 
the power of producing a tolerance to infection. 

I have been interested in Dr. Manson Bahr’s and Dr. Andrews’ communications, 
and it might have been possible to prolong this discussion by dealing more fully with 
the problem of treatment. In conclusion, I would emphasize certain facts proved by 
experimental observations. The virulence may be increased, and in some cases 
actually decreased by mechanical sub-inoculations. The morphology of the trypano- 
somes is altered by repeated sub-inoculations into laboratory animals, and by this 
means the polymorphic trypanosomes may assume the characteristics of the “ evansi 
group,” thus supporting Duke's hypothesis that the monomorphic trypanosomes may 
have originated in this manner. The reaction of the host on the trypanosomes is 
interesting in that if a sub-inoculation is made into a new host the result may affect 
the morphology. Similar changes in morphology can be produced by the action 
of certain arsenical compounds. 


Mr. HumMpHrReY NEAME. 
ABSTRACT}. 


PARENCHYMATOUS KERATITIS IN TRYPANOSOMIASIS IN CATTLE, DoGs, 
AND IN MAN. 


Keratitis in animals inoculated experimentally has been produced in a consider- 
able proportion of cases. David Bruce, Warrington Yorke and Morax report or 
describe its occurrence. The animals in which this keratitis was produced were dogs, 
goats and a horse. A dog,inoculated by Daniels, developed marked opacity of the 
cornea. It is from this specimen that the sections which are shown were prepared. 
I have to thank Mr. Treacher Collins for passing on the specimen to me. 

The salient points of the pathological changes are vascularization of the cornea in all its 
- layers, marked cell infiltration in the peripheral parts with abundance of trypanosomes in the 
infiltrated area. The deeper layers of the central part of the cornea show necrotic changes in 
the loss of nuclear staining. The iris and ciliary body are also infiltrated and contain very 
numerous trypanosomes. There is some fibrinous exudate in the anterior chamber closely 
packed with poorly stained organisms. 


In man affected with trypanosomiasis, the occurrence of interstitial keratitis has 
also been reported. Shirecore mentioned five in twenty-nine cases, Thiroux one in 
four cases. Iridocyclitis was also found. No reference to pathological examination 
of an affected eye in man has been traced. 


Conclusions. 


In trypanosomiasis in animals of various species, and perhaps also in man, 
a parenchymatous keratitis is often produced. In some cases this is accompanied 
by iritis and cyclitis. Pathological examination reveals a moderately severe degree 
of inflammation of these structures, with marked new formation of vessels in all 
layers of the cornea and in one case (dog) some necrosis in the centre of the cornea. 
As far as has been ascertained, it bears the closest resemblance clinically and patho- 
logically to distemper keratitis in dogs and to syphilitic interstitial keratitis in man. 
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In the more severe cases of the latter, necrosis of part of the cornea takes place with 
consequent dense scar formatiom and very serious impairment of vision. It is 
probable that pathological examination of late stages of severe cases of distemper 
in dogs, and of trypanosomiasis in various animals, would reveal a similar scar- 
formation in the centre of the cornea—as a cause of serious visual impairment. 
Pathological examination of periodic ophthalmia in horses, of tuberculous keratitis in 
man and in cats, and of leprous keratitis in man, reveals similarities but also various 
differences. In trypanosomiasis, distemper and syphilis in man and animals, the 
affection of the eye is a local manifestation of a blood infection, and is an important 
physical sign of disease. 


Major-General D. Harvey, C.M.G., C.B.E., M.D. 


Dr. Andrews has referred to the original work of Sir David Bruce in Zululand 
in 1895-6. As I had the privilege of working with Sir David Bruce for several years, 
I am in a position to offer some information on the subject. 

When we were in Nyasaland we had the opportunity of re-examining some of 
the original slides prepared by Sir David and Lady Bruce when they were in 
Zululand, and as a result of this examination we were able to state that (as 
Dr. Andrews surmised) they had been working with three different strains of 
trypanosomes. One, pecorum as we called it, but really congolense, the small cattle 
trypanosome of Africa; Trypanosoma vivax, the larger trypanosome which specially 
affects goats; and Trypanosoma brucet, the polymorphic trypanosome. 

While in Nyasaland we had also the opportunity of comparing the local Trypano- 
soma brucei with a strain of Trypanosoma brucei sent to us from Zululand, and it was 
noted that there was some difference in morphology between the two. The Zululand 
trypanosome showed a more exaggerated polymorphism than the local strain—that 
is, the short and stumpy forms of the Zululand strain were shorter and more stumpy 
and the posterior nucleated forms were more numerous than in the local strain. 
This refers to the examination of films prepared from the blood of infected white rats. 
After passage through the local tsetse fly, which differs from the Zululand tsetse, 
these characteristics remained unchanged. 

Dr. Andrews has referred to the strain of brucei which is to be found in 
European laboratories as being practically monomorphic, and Plimmer and Bradford's 
original description was of this order; he also stated that such a strain had never 
again been found in nature. This is not quite correct, for, while we were in 
Nyasaland, we came across, in one instance, a monomorphic strain of brucei to which 
we gave the name of “the trypanosome of the naturally-infected dog.’’ This 
trypanosome, unlike the polymorphic form, gave rise to a very chronic illness in 
dogs and other animals. After many unsuccessful attempts we succeeded in infecting 
flies with this strain in the hope that passage through the fly might cause it to revert 
to the polymorphic form, but to our surprise this was not so, and the trypanosome in 
infected animals still retained its original monomorphic form and low virulence 
for animals. 

It has been suggested that a similar strain may have reached this country 
originally, as it is obvious that the very virulent polymorphic strain which killed 
dogs in a few days could not be sent home unless by repeated inoculations in a series 
of animals. This monomorphic strain might be the survivor of a mixed infection. 
It is unlikely that the change to monomorphic form took place by repeated inocula- 
tions, as the brucei strain was already monomorphic when examined orginally by 
Plimmer and Bradford. However, the fact remains that Trypanosoma brucei is 
widely distributed in Africa and is a polymorphic trypanosome, as was shown 
by examination of the original slides made in 1895-6. 
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Another point referred to by Dr. Andrews was the alteration in virulence of 
trypanosomes by passage through an alternative host. This point was very 
strikingly shown in our work in Nyasaland in connexion with the trypanosome 
which we called Trypanosoma simizx, found in the blood of the wart-hog and in 
infected flies brought up from the lowcountry. This trypanosome was extraordinarily 
virulent for monkeys and young domestic pigs, killing the former in seven or eight 
days and the latter in three or four from the time of inoculation. But when inoculated 
into goats it produced a chronic illness only, and sub-inoculation from the goat 
was exceedingly difficult; only in one or two instances did we succeed in infecting 
monkeys, and these recovered after a slight illness, although the trypanosome had 
actuaily appeared in the peripheral blood. Thus, a single passage through a resistant 
animal like the goat may entirely alter the virulence of a trypanosome for susceptible 
animals. It’ is suggested that the same may take place as regards the human 
trypanosome and the game, the latter acting as a buffer for human beings. 


Major-General Sir JoHN Moore, K.C.M.G., C.B. 


said he had lived for many years in India, and was there a good deal faced with 
trypanosomiasis, in the form of 7'rypancsoma evansi (surra), which was very prevalent, 
especially amongst camels. The lives of many camels belonging both to the Army 
and the civil population were lost through that disease. 

He had been brought more into connexion with the practical side of the disease 
and its treatment, and during the time he was Director of Veterinary Services in 
India Captain Cross did extraordinarily good work in treating infected animals by 
means of potassium-antimony tartrate. The Army authorities handed over to 
Captain Cross many animals for treatment, and he effected many most satisfactory 
cures. Subsequently, in conjunction with some of the officers of the R.A. V. Corps,— 
notably Major Lecky,—Captain Cross used the sodium salts of antimony tartrate, 
and with those he obtained even better results than with the potassium salts. 
Major Lecky’s findings were recorded in the veterinary journals a few months ago. 
Last year, India had been faced with an epizoétic outbreak of surra in horses of a 
very virulent type. Last May Dr. Edwards read a very valuable paper on the 
subject at the Institute of Hygiene, his report being printed in the Proceedings of that 
Institute. Dr. Edwards had obtained excellent results from the use of ‘‘ Bayer 205.’ 
His work dealing with surra in horses was not yet quite complete, but he had 
promised to publish his final findings before long, the report of which, no doubt, 
would be a remarkable addition to knowledge on the subject of trypanosomiasis. 

He (Sir John Moore) had not himself had experience of either tryparsamide or 
“ Bayer 205,” but their action interested him very much. The advent of any drug 
which would cure the disease would be hailed with delight in India, because camels, 
which were very valuable animals in that country, had been decimated by it. 
During his residence in India the disease among the animals was so severe and 
troubled the authorities so much that a kind of Surra Commission, of which he was 
a member, had been instituted. The object of the Commission was to take 
action with regard to prevention, and inquire into means of infection, etc. The 
activities of the Commission even extended to a fly survey in India, the results of 
which had been fairly successful. 


Dr. ANDREWS (in reply) 


said that details concerning the treatment of the disease in human beings had been 
clearly and definitely stated by Dr. Manson-Bahr. One speaker gave some exceedingly 
interesting explanations on the question of the natural findings of monomorphic 
strains of trypanosome, approximating, at any rate, to the type of the original 
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Trypanosome brucei. He recognized that in the early stages of Sir David Bruce's 
work—work which led later to such valuable research, it was inevitable that 
Sir David should encounter a mixture of trypanosomes, and it was not impossible 
that the particular trypanosome which was sent to some European laboratories was 
one of the least common to be encountered in that region. If that was the case, it 
was, perhaps, an unfortunate accident, but such things did occur. He (Dr. Andrews) 
thought, generally speaking, that such a trypanosome occurred very uncommonly in 
Africa. General Harvey said it was encountered in a dog, and he (the speaker) 
believed he had read something to that effect. Though none of the subsequent 
workers in Zululand had encountered that trypanosome, he would not deny the fact 
of its possible occurrence there at the present day. 

No continuous and extensive work had been carried out in Zululand, though 
Mr. Curson and Mr. Mitchell, in that country, had made many careful inquiries there 
some years ago. It was quite possible that such a trypanosome might be prevalent 
without workers having had the good fortune to encounter it. 
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DISCUSSION ON THE TREATMENT OF LEPROSY. 
Dr. J. M. H. MacLeop (Dermatology). 


WHEN the President of the Section of Dermatology honoured me by inviting me 
to open the discussion on behalf of the Section at this meeting, I could not but feel 
the responsibility of my office, and a certain diffidence, from my experience in the 
treatment of leprosy being confined to this country, and, naturally, limited, in 
comparison with that of those of my colleagues in the Section of Tropical Diseases 
who have had the opportunity of dealing with large numbers of cases in countries 
where the disease is endemic. 

Fortunately, leprosy has ceased to be indigenous in these islands, but there 
are still cases, the exact number being impossible to estimate in the absence of 
compulsory notification. The majority are in British subjects who have come home 
suffering from the disease, and only rarely has infection taken place in this country, 
by close and prolonged contact with lepers from abroad. I have had under my care 
three such cases, and know of one more. Consequently, it is inadvisable, even here, 
to belittle the danger of the spread of the disease, and not to undertake effective 
measures against it. 

At the St. Giles’ Homes for British Lepers, which is the only leper colony in this 
country, we have accommodation for twelve cases. The homes are generally full, 
and there is usually a waiting list. This institution is more a sanatorium than a 
hospital, and in it the patients are placed under the best possible conditions with 
regard to hygiene, good food, open air, exercise, comfort and cheerful surroundings 
for the successful combating of the disease. They are under close medical super- 
vision, and afford an ideal opportunity of appreciating the value of different forms of 
treatment, for not only are they closely watched, but the majority, being well- 
educated, and having their minds directed to their health, are capable of assisting 
the medical officer to estimate the relative merits of the régimes to which they are 
subjected. The study of different treatments in a small number of such cases, 
carefully watched over a long period, may compare favourably with the observation 
of many more cases, where the possibility of studying the individual case, and the 
opportunity of following its after-history, may vary inversely with the number. 

The modern treatment of leprosy dates from 1897, when the First International 
Scientific Congress on Leprosy, held at Berlin, arrived at the conclusion that the 
doctrine that leprosy was a hereditary disease, as taught by Danielssen and Boeck, 
and perpetuated in this country by the Report of the Special Committee on Leprosy, 
appointed by the Royal College of Physicians in 1865, was erroneous, and that the 
old belief that it was contagious, which prevailed in the Middle Ages, was correct. 
At that Congress the following important resolution was passed :— 

* Leprosy is a disease contagious from person to person, and every country is within the 
range of possible infection by it.” 

At that time, the general opinion was that leprosy was incurable, but that its 
spread could be largely prevented by improved hygiene and some form of segregation. 

The Second International Congress on Leprosy, held at Bergen in 1909, modified 
this view by passing the following resolution :— 

“That the clinical study of leprosy induces the belief that leprosy is not incurable, but 
that we do not possess a certain cure.” 

Arp—Trop. Dis., DERM., THERAP. 1 [February 2, 1927. 








988 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 
112 MacLeod: Treatment of Leprosy 


Since then, great advances have taken place, chiefly through the researches of my 
colleague at the Tropical School, Sir Leonard Rogers, and his associate, Dr. Ernest 
Muir, in Calcutta ; Power, Dean and Macdonald, in Hawaii; Denny and Brill, in the 
Philippines, and others. 

It will be my endeavour briefly to point out in what way advances have taken place, 
to put before you our limited experience at the St. Giles’ Homes, and to suggest 
certain questions for discussion. 

The estimation of the value of treatment in leprosy is fraught with difficulties, 
owing to the uncertainty of the incubation period, and the concurrence of other 
morbid conditions; its self-curative tendency ; the seemingly spontaneous periods of 
quiescence and activity, apart from treatment; the influence on the course of the 
disease of season and climate, and the inability to cultivate the bacillus, or to 
discover a lower animal susceptible to it. 

Periods of remission, when they occur while a patient is under some special form 
of treatment, naturally advertise the remedy in use, and are apt to endow it with a 
reputation for having special curative powers, which it may in no way possess. 
Consequently, it is essential, before forming an opinion regarding the merits of any 
treatment, that it should be given an extensive trial over a prolonged period. For 
often treatments which were strongly advocated at first have proved to be 
disappointing. 

Two cases illustrating the danger of a hasty judgment as to the value of remedies 
may be quoted :— 


Case I.—A young colonial official, of English birth, returned to this country suffering from 
leprosy, which he had contracted during his service in a British Colony, where the disease 
was endemic. The leprosy was of the cutaneous type, and he presented numerous small 
nodules on his face and other parts of his body, and a large, raised, infiltrated plaque on his 
left arm. I treated him with injections of sozoiodolate of mercury, and occasional doses of 
X-rays. Within a year, the nodules on his face had disappeared, the patch on his left arm 
had become involuted, and was replaced by a slight scar, and the improvement was so marked 
that he could scarcely have been recognized as the same man, and as suffering from leprosy. 
An examination for lepra bacilli was negative, and he was so well in every way that he 
decided to become a barrister. He went through the necessary preparation for the Bar, and 
in due course was “ called.”” Later, he succeeded in obtaining some work in “ devilling ” for an 
acquaintance, who had no idea of the disease which was hanging over him. I saw him from 
time to time, and he remained in good health for nearly two years, with no suggestion of a 
recrudescence, and might reasonably have been claimed as a cure. Unfortunately, he had an 
attack of influenza, which reduced his resistance. His leprosy re-asserted itself, leprotic fever 
supervened, accompanied by an extensive outbreak of new nodules, stuffed with bacilli. His 
health deteriorated rapidly, and he died three months later from broncho-pneumonia. 

Case II.—A boy, aged 12, was brought to me for consultation from the West Indies, 
suffering from extensive cutaneous leprosy. His father, who accompanied him, was anxious 
for him to be treated in this country, and informed me that he had arranged for the boy to 
stay near London with a relative who had lived in the West Indies, and knew about the disease. 
Various forms of treatment had been given, among others a vaccine prepared from a culture 
of bacilli—obtained from a nodule—which were believed to be lepra bacilli, but subsequently 
proved to be another acid-fast organism. During the time he was undergoing the injections, 
which were followed by slight general reaction, a marked improvement took place in 
his condition, and he became so apparently well that he was sent to a school in the neigh- 
bourhood in which he lived, and spent the rest of his time playing with the children of his 
landlady. For nearly two years all went well, until one day I was asked to go and see him, 
as it was believed that he had contracted scarlet fever, und his landlady was afraid to call in 
the local doctor, in case he should discover the leprosy. When I saw him, he had an acute 
attack of leprotic fever, with a fresh outbreak of nodules on his face and the upper part of his 
body. After about a month, he recovered from his febrile attack, but the cutaneous condition 
kept spreading, until he became markedly disfigured. The landlady then refused to keep him 
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further, and as there was no place at that time in which he could be housed, except the Poor 
Law infirmary, it was decided that he should be returned to the West Indies; this 
we succeeded in arranging with the utmost difficulty. 


It is not easy to say that a case of leprosy is cured, for even though no sign of 
activity of the disease may be present, and the patient may be free from bacilli for 
several years, recurrences are liable to take place. .It is more in keeping with the 
general experience to classify such cases as arrested rather than cured. It is now 
recognized that leprosy has a tendency to be self-curative, and that if the patient 
lives long enough, and his resistance is kept sufficiently high, all active symptoms 
may disappear, and he may become permanently free from bacilli. Unfortunately, this 
wrrest is liable to be postponed until after long years of suffering, and may be associated 
with deformities, mutilations, paralysis, possible blindness, and disabilities of so 
serious a nature as to make life scarcely worth while. 

In this country, when cases come under observation, they are usually at an 
advanced stage. We rarely see those early cases, in which the only signs are 
sensory .disturbances, such as anesthesia, or alterations in pigmentation, and in 
which an early and permanent arrest can be obtained under favourable conditions, 
and suitable treatment. 

The treatment of leprosy may be considered under the headings of general, local 
and specific treatment :-— 


(I) GENERAL TREATMENT. 


No one who has had any experience of leprosy can minimize the importance of 
veneral treatment, and of maintaining or increasing the patient’s resistance by 
placing him under the best possible hygienic conditions, with plenty of fresh air, 
exercise out of doors, good food and a cheerful environment, with sufficient mental 
occupation and recreation to prevent his brooding over his unhappy lot. Any general 
defect in health must be combated, and a tonic regime instituted on ordinary medical 
principles. Climate and season have their influence on the disease, for cases seem 
to do best at high altitudes in a dry atmosphere, and, in this country, marked 
improvement is generally noticeable in the summer and autumn, and a tendency to 
relapse in the winter months. 


(II) Local TREATMENT. 


The local treatment is palliative and symptomatic, and, though of value in 
mitigating suffering, has little or no influence on the course of the disease. It 
consists of the cleansing and healing of ulcers, especially perforating ulcers, which 
may require curettage or removal of dead bone ; the treatment of sores in the mucous 
membranes and of eye symptoms, such as ulceration, iridocyclitis, choroiditis, &c., 
on general ophthalmological principles, and the surgical removal of useless, withered 
members. 

Attempts have been made to hasten cure by the destruction of nodules and 
infiltrated plaques by physical methods, such as freezing with carbon dioxide, 
X-rays, cauterization, curettage, or excision, but no permanent benefit is derived 
from those procedures. By means of freezing with carbon dioxide, individual nodules 
may be flattened, and this may help to improve the appearance of the patient. 
X-rays have a similar effect, but they must be used with great caution, as, should 
reaction or ulceration occur, healing, owing to the weakness of the tissue, is likely 
to be delayed, and to be succeeded by a disfiguring scar. 

Various chemical means have also been advocated for the reduction of lepromata, 
such as painting with ichthyol, pyrogallic acid, or trichloracetic acid (1 in 5 solution), 
or injection into the nodules of solutions of carbolic acid, mercury, or chaulmoogra 
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oil and its derivatives. Such local measures may produce partial or complete involu- 
tion of the nodules, and may thus add to the comfort of the patient, but they have no 
more influence on the course of the disease than the excision of the chancre, or the 
destruction of a papular syphilide, have on the course of syphilis. 

SPECIFIC TREATMENT. 

The fact that the list of so-called specific remedies for leprosy is so long and 
varied, is evidence of their uncertainty, and of the intractability of the disease. 
They may be divided into three classes, namely, metallic preparations, sera and 
vaccines, and certain oils and their derivatives. 


(1) Metallic Preparations. 


Of these, arsenic, mercury and antimony may be mentioned, and in this group 
also may be included potassium iodide. 

(a) Arsenic has been employed both by the mouth and by injection of various 
arsenical preparations, including salvarsan, but with practically no success. 

(b) Mercury has also been used, and had a strong advocate in the late Dr. Radcliffe 
Crocker, who employed it in the form of intramuscular injections of the perchloride 
and the sozoiodolate. In our experience, improvement from its use has occurred in 
some cases, but its action was uncertain, and its effect transient. 

(c) Antimony has of late years been strongly recommended by Cawston of Natal, 
and benefit has been claimed from intramuscular injection of tartar emetic (1 gr. in 
10 c.c. of normal saline solution), or of colloidal antimony (oscol stibium) in doses 
of 2—6c.c. The colloidal injections have the advantage over tartar emetic in not 
producing much local irritation, and having little or no toxic effect. 

(d) lodide of potassium, originally used by Danielssen, has been employed either 
by itself or in combination with chaulmoogra oil and its derivatives. It acts by giving 
rise to a febrile reaction from toxins eliminated by the breaking up of lepromata and 
lepra bacilli, which may be followed by a diminution and flattening of the nodules 
and healing of ulcers. 

(2) Sera and Vaccines. 

Sera.—The treatment of leprosy by sera from leper patients has not, so far, been 
successful, and, as none of the lower animals have been proved to be susceptible, an 
anti-leprotic serum cannot be obtained from them. The so-called rat leprosy is a 
different disease, and the partially successful attempts at the inoculation of leprosy 
in monkeys by Reensteirna, of Stockholm, are still in the experimental stage. 

Vaccines.—Both non-specific and specific vaccines (i.e.,vaccines prepared from the 
bacillus of Hansen) have been employed. 

Soon after its introduction, Koch’s tuberculin was given an extensive trial. It 
was found that leper patients reacted strongly to it, and that temporary improve- 
ment followed in certain cases, but that in others the reaction only intensified the 
disease, and accelerated its course. The treatment had the further danger of occa- 
sionally lighting up latent foci of tuberculosis, which are not infrequently concomi- 
tant with leprosy, and, in consequence, it gradually fell into disuse. 

Other non-specific vaccines, such as typhoid vaccines, or stock vaccines of 
staphylococcus, or Bacillus pyocyaneus, have also been tried, and benefit has been 
claimed to follow the reaction caused by them. Similar effects may be obtained 
from simple protein shock, caused by injecting milk albumen. 

Vaccines have also been prepared from bacilli from leprous lesions, believed at 
the time to be lepra bacilli, but found subsequently to be other acid-fasts, such, for 
example, as Rost’s leprolin, and injections from these vaccines have been known to 
cause reaction and temporary improvement. 
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Another bacterial preparation, which had a short-lived reputation, was nastin, 
introduced by Dycke :— 

This was made by incubating an excised nodule in normal saline solution at 87°C. On 
this a streptothrix grew, which was regarded as a phase of the lepra bacillus, and from this 
an ethereal extract was made, which was activated by benzoyl chloride. Injections of this 
extract produced a general reaction, and benefit was claimed from its use. Our experience of 
it was unsatisfactory. In a cutaneous case, in which it was given for sixteen months, the 
patient’s health gradually deteriorated while having the injections, and in a nerve case, 
during the five months in which it was used, the disease kept spreading. 

As the bacillus of Hansen has not yet been cultivated, the specific vaccines have 
heen chiefly emulsions made from excised lepromata, laden with bacilli, or from 
bacilli obtained from serum, squeezed from excoriated nodules, or more recently by 
freezing the affected skin with CO., and recovering the bacilli from the blisters so 
produced. 

The attempt to cure leprosy by the production of general or local reactions, by 
the injections of vaccines, specific or otherwise, is sometimes followed by marked 
improvement, but, in our experience, the improvement has, so far, been transient. 
It is a treatment that should be carried out with the greatest caution, as instead of 
doing good, it may do severe harm, for not only may the reactions cause the breaking 
up of bacilli, but the glutinous substance which holds the bacilli together may be 
disintegrated, and an embolic shower of bacilli be allowed to reach the general 
cireulation, and so spread the disease, in much the same way as tubercle bacilli may 
he disseminated from some latent focus of tuberculosis, lit up by the reaction which 
imay follow an ill-advised injection of the old tuberculin. 

(3) Vegetable Oils and their Derivatives. 

For centuries, various vegetable oils have been employed in the treatment of 
leprosy, and of these the favourite has long been chaulmoogra oil, derived from the 
seeds of the Taraktogenos kurzii. This oil was regarded as having a specific value in 
the treatment of leprosy, in much the same way that cod-liver oil was attributed a 
specific action in the treatment of tuberculosis. Like cod-liver oil in the latter 
disease, it was employed both internally, by the mouth, and externally by injection 
into nodules, or by rubbing on the skin. It was a general experience that cases 
benefited from its use, but opinions were divided as to whether the benefit was due 
to some specific action of the oil, or simply to its nutritional value. As a general 
rule, the larger the dose that could be tolerated the more the benefit that could be 
derived from it. But few patients could take it continuously, owing to its dis- 
agreeable taste, and the nauseation and vomiting produced by it, which tended in 
time to undermine the general health. Efforts were made to minimize these 
disadvantages by keeping the patient on a milk diet while taking the drug, or 
combining the oil with malt, but with comparatively little success. 

The recent researches of Sir Leonard Rogers and others have shown that these 
drawbacks can be largely obviated by substituting for the oils either salts or esters of 
their fatty acids, which can be administered by injection, and in this way the active 
principle of the oil can be administered without disturbing the digestion. 

At the present time, hydnocarpus oil, from the Hydnocarpus wightiana, is being 
largely used, and, as an alternative, cod-liver oil, in the form of injections of sodium 
morrhuate, prepared from its fatty acids. These injections are believed to have a 
bactericidal effect, eliminating bacterial toxins, and so causing febrile reactions, which 
inay be intensified by combining the injections with small doses of iodide of potassium 
by the mouth. 

During the last two years, at the Homes of St. Giles, we have been using certain 

{ these preparations, such as chaulmoogra oil, hydnocarpus oil, E.C.C.O., sodium 
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motrrhuate, sodium gynocardate, &c. These have been given by intramuscular or 
subcutaneous injection, and not intravenously, as it has been found that the inflamma- 
tion caused by injections into the vein of such preparations tends to block the vein, 
and renders further injections difficult. We also considered that with intramuscular 
or subcutaneous injections there was the advantage that the drugs were absorbed 
more slowly. 

Judging from a study of these results, it seems advisable to keep an open mind 
with regard to the specific action of these remedies. For while some of the patients 
appear to have held their own under this treatment, and their general health seems 
to be improved by the injections, others have been unaffected by it, or have been only 
temporarily benefited. In the case of none of them can a cure, in the scientific sense 
of the term, be claimed. Those patients who may be placed in the category of 
arrested cases seem to have reached this stage in course of time, through the slow 
development of an immunity, almost, one might think, in spite of the different forms 
of treatment to which they had been subjected during the long course of their disease. 

Unlike protozoal diseases, such as syphilis and trypanosomiasis, for which drugs, 
such as arsenic, mercury and antimony, can be claimed as specifics, in bacillary 
diseases, so far as I am aware, no drug has yet been discovered which has been 
proved to exercise a specific action. Perhaps leprosy may be the exception, but, in 
the meantime, so far as our experience goes, it can only be said that, as in tuberculosis, 
so in leprosy, segregation and treatment on general hygienic principles are of more 
importance in enabling the patient to resist the invasion of the bacillus, and in 
hastening the arrest of the disease—either in its very early stages, or after a prolonged 
course—than any known form of so-called specific medication of which we are 
at present aware. 

SUGGESTED POINTS FOR DISCUSSION. 


(1) Can any of the drugs now employed in the treatment of leprosy be regarded 
as having a specific action on the disease, comparable to the specific action which 
mercury, or certain organic compounds of arsenic, have on syphilis ? 

(2) Have such oils as chaulmoogra, hydnocarpus oil, or cod-liver oil, and their 
derivatives, a specific action in curing the disease, or in hastening the arrest which 
tends to occur eventually, through the development of immunity, or are these 
preparations only helpful through possessing a nutritional or tonic value ? 

(3) What is the value of vaccines in the treatment of leprosy, and are any olf 
those in use permanently curative ? 

(4) What are the best conditions of climate, altitude and mode of life for pro- 
moting its arrest ? 


Dr. J. H. SEQUEIRA. 


My contribution to the discussion will be necessarily brief, as my experience of 
the treatment of leprosy has been limited. I should like to enter a plea for the 
careful consideration of “ protein shock” as the real cause of the beneficial results of 
a number of the so-called cures. 

In 1911 extensive investigations were made in my clinic as to the cause ol 
“salvarsan fever.” It will be remembered that in the early days the dose of 
salvarsan was introduced into the vein dissolved in 100 c.c. of presumably sterile 
solution. Within half an hour of the injections in nearly every case there were 
severe rigors and a rise of temperature.! To determine whether this violent reaction 
was due to the salvarsan or to the medium a number of patients were injected with 
the “ sterile” solution only. 


1 These reactions disappeared entirely with a more complete sterilization. 
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One subject so submitted was an advanced case of maculo-anesthetic leprosy,a European 
aged 44, who had served for many years as a steward on a liner running to and from the East. 
This man had a very extensive eruption on the trunk (photograph shown), atrophy of the dorsal 
interossei of the right hand with commencing “ main en griffe,” perforating ulcer of the foot 
and the usual anesthesie and thickened ulnar nerves. He was shown at the Section of 
Dermatology, on May 18, 1911.1 He received 100 c.c. of so-called “ sterile” saline. He had 
rigors and his temperature rose to 100° F. The injection was repeated on October 4, and was 
again attended by rigors with a temperature of 101°. The eruption after this injection 
began to fade. A third injection was given on October 12, again attended with rigors with 
a temperature of 100-4° F. The eruption disappeared entirely. He has attended my depart- 
ment at regular intervals for the past sixteen years and there has been no recurrence. The 
anesthetic areas are less, the atrophy of the muscles persists, the perforating ulcer has long 
healed. For a long time he took chaulmoogra oil by the mouth. The disease has been 
absolutely stationary for years, but I do not claim his case as a cure. 


Dr. GEORGE PERNET 


said that the treatment of leprosy was a disappointing, not to say heart-breaking, 
matter. He had dealt with a number of leper cases in this country both in collabo- 
ration with the late Dr. Radcliffe-Crocker and on his own account. 

The best remedy, in his opinion, was still chaulmoogra oil, given by the mouth in 
increasing doses, the patient taking as much as he could stand. He (Dr. Pernet) 
did not consider that chaulmoogra was a specific by any means, but it certainly did 
clear up nodular lesions in the skin and whitewash the patient temporarily, at any 
rate. It must be borne in mind that the chaulmoogra oil employed must be the real 
thing, as other spurious oils were sometimes substituted. Such oils had been 
employed some years ago when the Taraktogenos kurzii of Northern India, Assam 
and Burmah crop failed,” and that might have accounted for disappointment. 

With regard to the nodular variety of leprosy, he did not think much progress 
had been made since a medieval writer divided the disease into “the breeding, full, 
and shipwreck periods.” * Dr. MacLeod’s tables, shown on the screen, proved, 
unfortunately, that the old writer was not far from being right. 

He (Dr. Pernet) had had a good deal of experience of intramuscular injections of 
perchloride of mercury, as advocated by the late Dr. Radcliffe-Crocker. At first this 
appeared to do good and hold out hope, but disappointment followed. Whatever 
new method was employed in the treatment of lepers appeared to do good at first, 
the patient being perhaps buoyed up by hopefulness. 

With regard to the bacillus itself, it must be remembered that it was not only 
found in skin and nerve lesions, but was also present in the viscera, etc., being in 
fact a general infection. The bacilli, as was well known, were found in enormous 
numbers in sections of nodular lesions. The only thing he (Dr. Pernet) could 
compare with this was avian tuberculosis.‘ 

About twenty-five years ago” he (Dr. Pernet) had expressed the opinion that 
the so-called globi were not intracellular inclusions but gloeal® phases of the parasite’s 
life history, a resting stage during which it prepared for further proliferation and 
invasion of the organisms. This received support from clinical observation. It was 
well established that in the case of lepers, febrile attacks with enlargement of 

1 Proc. Roy. Soc. Med., 1911, iv (Sect. Derm.), p. 110; Brit. Journ. Derm., 1911, xxiii, p. 190. 

2 Further particulars are given in Martindale’s ‘‘ Extra-Pharmacopeeia,’’ 1915, i, p. 557. 

3 Pernet, ‘‘ Leprosy: a Survey’’ Quart. Rev., No. 394, April, 1903, p. 391. 

4A valuable contribution to this subject is that by V. A. Moore, ‘‘ Aitiology of Avian Tuberculosis,” 
Journ. Med. Research, Boston, 1904, xi, pp. 521-36. 

5 Pernet, Trans. Path. Soc., London, 1901, lii, pp. 78 et seq. 

6 Since the meeting on February 2, 1927, I have come across an interesting reference, i.e., Ed. Nocard, 


‘‘ Sur une tuberculose zoogléique des oiseaux de basse-cour,”” Bull. et Mém. de la Soc. Centrale de Méd. 
Vétérina re, 1885, p. 207, vide Moore, op cit. supra.—G.P. 
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lymphatic glands were precursors of fresh outbreaks of nodules when the disease 
appeared to be quiescent. Eruption of fresh nodules was also observed by Radcliffe- 
Crocker after a tentative injection of Koch’s old tuberculin. 

Prognosis was better if a leper remained in this country under good conditions of 
hygiene, food, etc., than if he returned to the tropics. 

He (Dr. Pernet) was afraid that there was no cure for leprosy, but he had seen 
progress in nerve forms come to a full stop, the disease apparently “ petering out,” 
but leaving behind the main en griffe, etc. In the case of young lepers, he con- 
sidered the prognosis was very bad. Thyroid feeding might perhaps prove useful 
from a general point of view. But he did not suggest that thyroid was in any way a 


remedy for the disease. 
Dr. G. C. Low 


said that the position in regard to leprosy could be put very briefly, in fact into 
a nutshell ; there was no specific cure for leprosy at the present day. Specific cure 
for a parasitic disease must mean that the drug in question killed all the parasites in 
the body. There were but few drugs known of which this could be said; the best 
example being seen in the use of antimony in the tropical diseases, bilharziasis and 
leishmaniasis. The administration of “ Bayer 205” in trypanosomiasis was another 
example ; in certain cases it killed off all the trypanosomes in the blood and tissues 
of the patient and so brought about a permanent cure. The effect of mercury in 
syphilis had been mentioned, but this drug could not be compared with those just 
named, as in many cases it certainly did not kill off all the treponemata. A similar 
instance was seen in the use of quinine in malaria. Quinine was called a specific in 
that disease but it was not really so, as it did not sterilize the patient of his 
parasites, and if its administration was stopped relapses quickly appeared. Both 
quinine and mercury had to be taken for long periods of time before any definite 
cure could be claimed. 

He was now able to speak from a twenty-seven years’ experience of leprosy, 
beginning with the work of Sir Patrick Manson, in 1899. Chaulmoogra oil, together 
with its derivatives, had been used from time immemorial, and though not specific in 
leprosy it had a beneficial influence on the course of the disease, due no doubt to its 
nutritive value in the body generally, in a similar way to the action of cod-liver oil 
in tuberculosis. Chaulmoogra oil, however, did not cure the disease, and its action 
was purely palliative. Dr. Pernet had just mentioned thyroid feeding. Sir Patrick 
Manson tried that remedy in the old days; in fact he (the speaker) had seen 
practically everything tried in treatment of the disease. 

There was probably hope in the future in the application of protein shock, but, 
again, that treatment was not new, for in 1903 he remembered the suggestion being 
made that a tuberculous leper should be given beef extract or milk so as to bring 
about this condition. Again, Dr. Sequeira had told them that evening of his patient 
whom he had treated by the induction of protein shock with very beneficial results. 
At a recent meeting of the Section of Dermatology, Dr. Graham Little showed for 
the second time a case of nodular leprosy treated by Hasson’s vaccine, with 
remarkable results.!. He, Dr. Low, did not doubt that the good result in that case 
was due to protein shock and not to any specific action against the germ itself. 
The vaccine was an autolysate containing 15,000 millions of Bacillus pyocyaneus 
and about 5,000 million Hansen’s bacillus in 2 ¢.c. of physiological saline solution. 
If such a mixture were injected into a patient a protein reaction was inevitable. 
He thought, however, that there must be some special feature in this method of 
treatment which required closer investigation. 


1 Proc. Roy. Soc. Med., 1926-7, xx (Sect. Derm.), p. 30. 
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He agreed with Dr. Pernet that leprosy was one of the most depressing and 
hopeless diseases one had to treat. With regard to chaulmoogra oil, it had been said 
that the cases of leprosy we treated in this country were old chronic cases and not 
those in the earliest stages of the disease; but this was not so. He (the speaker) 
had had under his own care two cases in the very earliest stages. Though treated 
with all the modern methods of application of chaulmoogra oil, both those cases had 
gone progressively down hill and the patients were now well-marked lepers. Still one 
must not give up hope, and he (the speaker) counselled persisting until some 
new drug, or some further treatment was found which would ameliorate or cure the 
terrible condition of these unfortunate patients. 


Dr. T. A. Henry. 


(Director, Wellcome Chemical}Research Laboratories.) 
DRUGS USED IN THE TREATMENT OF LEPROSY. 

The two products of which you have heard a good deal in to-day’g discussion, viz., 
chaulmoogra and hydnocarpus oils, are two of a small group of fixed oils, derived 
from plants belonging to the natural order, Flacourtiacez. 

The organic chemist has not until recently given much attention to fixed oils, 
mainly because they are, on the whole, simple in their structure and do not lend 
themselves to those protean changes in which he specializes. As everybody knows, 
the fixed oils are all glycerides of straight-chain, fatty acids, and in spite of the 
apparent great variety of fats and oils found in nature, they contain only about a 
dozen important different acids, and these belong to four closely related types. These 
oils are not entirely without interest to the leprologist because it has been found that 
certain of them do exert some effect in leprosy, but authorities now seem to be 
agreed that none of them are as effective as chaulmoogra and hydnocarpus oils. 

The latter and their allies are, however, quite different from the ordinary oils and 
fats. They also are glycerides of acids, but, as was first shown by Dr. Power and his 
colleagues over twenty years ago, the acids are of a new type—they contain a closed 
carbon chain and they are optically active, i.e., they have the property of rotating 
the plane of a ray of polarized light. Only two of these acids have been discovered 
so far, viz. chaulmoogric acid and hydnocarpic acid. 

CH>—CH2 CH2—CHz 
| 4 ote }12COOH p ellie cH.[CH2] 19 COOH 


Chaulmoogric acid Hydnocarpic acid 


CH= C 


It has been assumed, and apparently with good reason, that the action of these 
oils in leprosy is due to these peculiar acids, which, as you know, are now 
administered in the form of sodium salts, ethyl esters or the carefully retined natural 
oils. These acids have not been found in any plant outside the natural order 
Flacourtiacee, but not all the oils derived from this order contain them. They are, 
for example, not present at all in the oil from Gynocardia odorata, though the latter 
plant was long regarded as the source of chaulmoogra oil, a mistake still perpetuated 
in the name “ sodium gynocardate.” 

Most of these oils contain both chaulmoogric and hydnocarpic acids, but one of 
them, gorli seed oil from West Africa, contains only chaulmoogric acid, of which it 
is a very convenient source. A considerable quantity of ethyl chaulmoograte, 
prepared in these laboratories, was kindly tried by Dr. Hasseltine, the Director of 
the Leprosy Investigation Station at Honolulu, Hawaii, and also by Dr. R. Green, 
Medical Officer of the Kuala Lumpur Leper Asylum, and in both instances was 
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found to be of little value in comparison with the ethyl esters of the mixed acids 
(chaulmoogric and hydnocarpic) from chaulmoogra oil. 

These results are supported by some early observations of Sir Leonard Rogers, 
who, using sodium salts of fractions of the total acids, found that the salts of the 
higher melting fractions (mainly chaulmoogric acid) were far less effective than those 
of the acids of lower melting point (mixed chaulmoogric and hydnocarpic acids). 
The question arises whether the activity is due to hydnocarpic acid alone. 
Unfortunately this acid has not yet been found by itself in any of these oils, and its 
separation from associated chaulmoogric acid in the large quantities required for 
clinical trials is not easy. I think, however, Sir Leonard Rogers’ results point 
the way to an explanation, viz., that to be useful the acids used must be liquid or 
nearly liquid at the body temperature, and if that is so, it will probably be found that 
a mixture of the two acids is essential. It is quite likely that the now common 
practice of injecting chaulmoogra and hydnocarpus oil esters, mixed with olive oil, is 
advantageous, because it lowers the melting point of the fatty acids, which are no 
doubt liberated from the mixture in the body. 

So profoundly impressed are the Americans with the results of the treatment of 
leprosy with these acids, that they have imported seeds of these various trees for 
cultivation on a considerable scale, and Professor Roger Adams has begun the 
synthesis of a series of acids of this type. There are possible variants which you 
will see in the number of carbon atoms in the ring, and in the length of the side- 
chain. There is already some evidence that a six-carbon ring can replace the five- 
carbon ring of the natural acids without destroying the activity. It is, however, a 
curious fact that the naturally-occurring representative of any particular type of 
organic compound which happens to be useful in medicine is generally the most 
useful substance of its class. There are, for example, endless partial substitutes for 
cocaine, but none of them is capable by itself of replacing cocaine. If this proves 
also to be the case as regards chaulmoogric and hydnocarpic acids, we must look 
in other directions for an improved and speedier treatment of leprosy. In this 
connection it is just worth while perhaps to mention that a considerable amount of 
attention has been given to the use of compounds of various metals, especially gold, 
copper and mercury in the treatment both of tuberculosis and leprosy. The 
literature on this subject is very voluminous, but it may be summarized not unfairly 
as showing indications that mercury, gold and copper compounds appear occasionally 
to exert a favourable influence in these diseases. Among various compounds of 
this type made in these laboratories by Mr. T. M. Sharp and kindly tried for us 
by Dr. Muir, of Calcutta, we had great hopes of the value of a series of mercury 
derivatives which have the advantage of their being able to be used in combination 
with treatment by hydnocarpus oil. They are derivatives of m-hydroxybenzaldehyde 
containing one atom of mercury organically combined with a carbon atom of the 


benzene ring thus :— 


¢.CHO 
cH C;HgOAc 
CH C.OH 
S cn 


The Ac in this formula represents an acetic acid residue, but it can be replaced 
by residues of other higher fatty acids, and the products then become soluble in 
chaulmoogra and hydnocarpus oils; Dr. Muir has used them in this way. The one 
product so far thoroughly tried (Hg 33 or myristoxymercuri-m-hydroxybenzaldehyde) 
proved not to have a specific action on leprosy, but turned out to provide a 
satisfactory means of treating syphilitic lepers. ! 

\Indian Journ. of Med. Research, 1926, xiv, 291. 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 997 





Sections of Tropical Diseases, Dermatology, and Therapeutics 121 


Dr. E. Murr (Tropical Diseases and Parasitology). 
(School of Tropical Medicine and Hygiene, Calcutta.) 
(Communicated by Sir LEONARD ROGERS, M.D., F.R.S.) 


INTRODUCTORY. 


It is necessary to emphasize that there is no specific for leprosy, i.e., there is no 
specific in the sense in which antimony is a specific for kala-azar or quinine for 
zestivo-autumnal malaria. It may also be clearly stated, however, that there is a 
line of treatment which will cause the permanent disappearance of all active signs of 
the disease in early cases so that the patient is for all practical purposes cured, 
though, if a marked reduction in his general health occurs later, there is always the 
possibility of a relapse. 

It may be confidently asserted that if leprosy and tuberculosis be compared 
stage by stage, the former is the more remediable of the two diseases. Leprosy can 
in almost all eases be diagnosed with ease from clinical signs long before bacilli can 
be found in the lesions. Pulmonary tuberculosis can also be diagnosed in its earliest 
stage before bacilli can be found; but, speaking generally, the prognosis in such an 
early case of leprosy is more favourable than that in the corresponding case of 
tuberculosis. 

FORM OF TREATMENT RECOMMENDED. 


The following is the line of treatment used at present in Calcutta, the items 
being mentioned in the order of procedure :— 

(1) The treatment, when present, of accompanying diseases, both physical and 
mental. 

(2) The rectification of diet. 

(3) Gradually increasing exercises. 

(4) The use of special drugs, the injection of hydnocarpus oil and its preparations 
being the most important. 

(5) External applications and surgical interference when necessary. 

It is beyond the scope of this paper to go into the full details of this treatment, 
but illustrations of the importance of its various items may be mentioned. 

Syphilis is one of the most important of the diseases accompanying leprosy as we 
find it in India. We have frequently seen treatment carried on for lengthy periods in 
cases of leprosy in which the presence of syphilis had not been diagnosed, the patient 
only growing worse. In such cases the recognition and treatment of syphilis had 
been accompanied by immediate improvement, the leprosy sometimes clearing up 
without any special treatment beyond that of ordinary antisyphilitic measures. 
Malaria, dysentery and other diseases which lower the resistance also frequently lay 
the patient open to leprosy infection or prevent his recovery. 

As in tuberculosis, attention to diet is exceedingly important. A recent inquiry 
into the reasons for the very much higher endemicity of leprosy in some parts 
of India as compared with others has brought out the fact that the diet of the 
people is the most important factor. The better results obtained in the out-patient 
treatment of leprosy as compared with the treatment in asylums is largely due to 
this. In one of these institutions, where treatment is being carried on with 
indifferent results, the patients are given a supply of rice along with 14 annas a day 
(13d.) for their food. Those who buy good food with the money are in a constant 
state of semi-starvation, while others who buy cheaper food, such as the favourite 
badly preserved fish of that district, remain in a state of food intoxication. What 
wonder if the treatment is ineffective ? 
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Gradually increasing exercises are no less important in leprosy than in tuber- 
culosis, but the gradation does not need to be as slow or as carefully regulated as in 
the latter disease. This is another reason why out-patient is better than in-patient 
treatment, as in many of the asylums in India there is but little opportunity for 
exercise. This defect, however, is being rectified to a large extent in the best 
institutions, and in many of them patients have the chance of adding to their food 
supply by the labour of their own hands. Improvement is generally rapid in those 
who through well regulated exercises, games, &c., bring their bodies under training. 
Leprosy seldom makes the patients feel ill, or confines them to bed, except those who 
have reached the deformities of the last stage; and thus from the nature of the 
disease such physical development is possible. On the other hand, the rapid progres ; 
of leprosy from bad to worse, when it occurs, is often largely due to the despair and 
physical and mental inertia, which are induced by fear and horror in the patient, 
who knows that he is suffering from this much dreaded disease. 

With regard to the special drugs used, we have found, after much testing of 
various vaccines and other remedies which have been recommended, that chaulmoogra 
and hydnocarpus oils and their derivatives stand in the first place. 

It isnot easy to test drugs in a reliable way in leprosy. From the very nature of 
the disease mistakes are apt to be made. One of the commonest of these errors is 
caused by the reactions which often occur. The disease may follow a quiet course, 
the bacilli multiply in the skin, lymphatics and nerves, until suddenly, due to one 
of a hundred possible causes, the phase of reaction intervenes. Lesions which 
had not been noticed before, or had been ignored as of no importance, become 
suddenly red and swollen, and the patient seeks the advice of the doctor, who 
experiments with some drug or other and finds to his delight that in a short time the 
lesions subside. He does not realize that the erythema and swelling of the lesions 
indicate only a phase in a process which had been going on unnoticed for years, and 
that in the natural course of the disease they would have subsided of their own 
accord ; and he therefore gives the credit for the apparent improvement to what- 
ever remedy he may have happened to use. Most of these remedies which are heard of 
from time to time have been tested on only a few cases or even on only one case. 
Certain drugs do, however, possess a marked power in reducing leprous reactions 
when these do not pass off of themselves within a short time ; and such remedies are 
of special value, as prolonged reactions weaken the patient considerably and may, 
especially in the earlier stages of bacteriologically positive cases, cause the formation of 
new lesions and a rapid extension of existing ones. Among such reaction-reducing 
drugs we have found antimony the most useful, and have frequently proved that a 
few intravenous injections of small doses (0-24 to 0:04 grm.) of potassium antimony 
tartrate rapidly bring about a cessation of active signs which had persisted for several 
weeks. 

The treatment of the actual disease in its prolonged course must, however, be 
distinguished from the treatment of such reactions which come and go, and for this 
purpose we have found that, though vaccines are useful, in certain cases especially, 
hydnocarpus oil and its derivatives are the most reliable as a-stock treatment. 

Our present routine is to begin with injections of hydnocarpus oil, containing 
4 per cent. creosote, given either intramuscularly or by infiltration under the skin of 
the extensor surfaces of the body. Injections are made twice a week, beginning with 
4 c.c. and gradually rising to 10 c.c. When patients are able to stand the latter 
dose without local or focal reactions, a solution of sodium hydnocarpate in saline 
(1 per cent.) is given intravenously twice weekly, beginning with 2 to 4 ¢.c. and 
rising to 10 ¢.c. These are continued until either a reaction is produced or the 
veins become blocked, when oil infiltration is substituted once more. The veins 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 999 





Sections of Tropical Diseases, Dermatology, and Therapeutics 123 


become blocked by sodium hydnocarpate in some cases, but not in others. We 
have not yet been able to discover what causes the difference between patients in 
this respect. Probably an alternation of these two methods is the best way to 
administer hydnocarpus treatment. The oil given subcutaneously or intramuscularly 
is more slowly absorbed and less likely to cause reactions. The sodium salt in 
watery solution, being more quickly absorbed, has a greater tendency to cause 
reactions. 

It may be asked whether we should aim at causing reactions in carrying out the 
treatment and what are the advantages and dangers connected therewith. 

In the earliest cases, which can only be diagnosed clinically, seeing that 
hacteriological examination is negative, there is not sufficient lepromatous tissue in 
the body to break down and cause a reaction. Later on, when there is a greater 
number of lepra cells and yet not a high degree of immunity, a reaction, accom- 
panied as it is by the setting free of bacilli in the blood-stream, often:results in the 
metastatic formation of new lesions. Still later, however, a third stage is reached in 
which a reaction is followed by beneficial results. The lepromatous tissue breaks 
down, and bacilli are carried to different parts of the body; but at this stage 
sufficient immunity has been acquired to cause their destruction; and, though small 
nodules appear in the skin at various points, indicating the blocking of capillaries 
with bacillary emboli, they soon disappear and leave no trace. In the fourth 
stage, in which bacilli have again become reduced in number and those that remain 
are more confined to the nerve trunks, the stage in which acroteric lesions and 
deformities appear, reactions may occur in the nerves and cause considerable pain. 

It is in the second stage, however, that particular care has to be taken to avoid 
untoward results. Only very small doses of hydnocarpus oil or of its preparations 
should be given until the general resistance of the patient has been improved by 
carrying out treatment along the lines first mentioned, and especially until his 
muscles have become hardened by exercise; thereafter comparatively large doses 
may be administered without fear of reaction. ' In the third stage treatment may be 
pressed without fear of extension or exacerbation of lesions. Moreover, in this 
stage benefit may be obtained by innumerable forms of treatment. In such a patient 
there is sufficient immunity to cause destruction of all the bacilli in the body ; but 
the organisms, being protected by their position in the lepra cells, remain undestroyed. 
Anything, therefore, which leads to the breaking down of these cells causes 
improvement. 

Among the agents which break down lepra cells may be mentioned the following : 
(a) Acute fevers such as malaria, kala-azar, streptococcal and staphylococcal 
infections; (b) anything which causes protein shock; and (c) the injection of 
irritating substances such as many of the drugs which have been used in leprosy 
with beneficial results. In one most striking case acute exfoliative dermatitis was 
caused by administering stovarsol. The patient almost lost his life, but on his 
recovery the bacillary infection, which had been a very marked one, had almost 
entirely disappeared, only a few granular remains of bacilli being found upon 
bacteriological examination. This case was particularly instructive as showing how 
rapidly lepra bacilli can be cleared out of the skin in certain circumstances. 

In patients in the third stage vaccines are very useful, especially when given 
intravenously, but the action is more of the nature of anaphylactic shock than 
specific. 

The real test of the efficacy of any special treatment for leprosy is its effect in 
the first and second stages; and we find in Calcutta that hydnocarpus oil and its 
preparations are the most useful special remedies in these stages. 

Leprosy is as a rule not a very painful disease except when nerve reactions take 
place. These may however be very severe and cause great distress. One or more 
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nerve trunks become swollen and so tender that the patient cannot bear the lightest 
pressure on them, or the slightest movement of the parts affected. Sometimes only 
one nerve is affected ; at other times several ; when limited to one nerve its swelling 
and tenderness are relatively more marked. The intramuscular injection of 3 or 
4 minims of 1 in 1,000 adrenalin chloride, diluted with 30 minims of normal saline, 
has often an almost magical effect in causing cessation of pain, especially when several 
nerves are affected. If the reaction is confined to one or two superficial nerves, 
infiltration of the connective tissue round and outside their sheaths with 0-5 per cent. 
sodium bicarbonate solution in distilled water generally gives relief. In a few cases, 
however, when the swelling is very rapid and severe, these measures only partially 
allay the pain, and in these cases it is advisable to cut down along the line of the 
nerve and free the nerve trunk, which may be } in. or even 4 in. in diameter, from the 
surrounding tissues. The nerve most frequently affected is the ulnar, which, when 
much swollen, may be constricted between the humerus and the firm fascia which 
passes from the internal condyle to the olecranon. The severing of this fascia often 
has a very beneficial effect, and may save the patient from rapid trophic changes in 
the small muscles of the hand. The freeing of the nerve is followed by instant relief 
from pain and diminution of anesthesia in the zone of ulnar distribution ; within 
a few hours of the operation the fingers can be moved much more freely. 

It is not within the scope of this paper to go into further details of treatment, 
but I think that enough has been said above to make the following points clear :— 

(1) That, if treatment is to be effective, it must follow the careful study of each 
individual case ; and that rule-of-thumb remedies are not likely to give good results. 

(2) That any line of treatment which does not put the restoration and main- 
tenance of the general health and resistance of the patient in the forefront will 
seldom succeed. 

. (3) That permanent lesions must be clearly differentiated from those caused by 
bacillary infection present at the time; otherwise confusion and disappointment 
may arise. 

LENGTH OF TREATMENT. 


How long should treatment be continued ?—Generally speaking, till all active 
signs have remained absent for a period varying from six months to two years. It is 
certain that the disappearance of active signs does not correspond with entire 
disappearance of disease. What, then, is to be the guide as to how long treatment 
should continue after active signs have vanished? If the progress up to that point 
has been rapid, it stands to reason that the progress after that point will be equally 
rapid, and therefore post-active-sign treatment may be curtailed. If on the other 
hand progress up to the disappearance of the active signs has been slow, treatment 
must be continued thereafter for a much longer time. 

What should be considered the criterion of the disappearance of all active signs ? 

(1) Inability of an expert to find upon careful, repeated examinations of the skin 
by clip smears, of the nasal mucosa by scraping, of the lymph nodes by puncture, 
or in any other way possible any traces of Hansen’s bacillus over a period of six 
months. (2) The disappearance of all erythema from macules and the absence of 
all changes in lesions, such as the increase or decrease of anesthesia, during a 
period of six months. 

After this point is reached and special treatment has been stopped, the patient 
should always appear for inspection at stated intervals for at least two years. He 
must be warned that although from a clinical point of view he is cured, there is no 
certainty that the infection has entirely disappeared from the body, and that anything 
which interferes with his general health may be followed by the reappearance of the 
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disease; although the longer he continues free from active signs the less likely are 
they to recur. 
CAUSES OF DISAPPOINTMENT WITH TREATMENT. 

The permanent efficacy of anti-leprosy treatment has been doubted by many 
authorities. Failure to obtain good results is largely due to one or more of the 
following causes :— 

(1) Because leprosy is not recognized in its earlier stages and only advanced 
cases are treated, either those in which lepromatous infiltration has become gener- 
alized, the larger part of the skin and the nasal, buccal and pharyngeal mucous 
membranes having become involved, or cases in which deformity has already begun 
to set in. 

(2) Because the treatment has consisted only of some special drug administered 
either orally or by injection while there has not been recognition of the paramount 
importance of treatment of the general condition of the patient, and restoration and 
maintenance of his general health both during and after treatment. We should not 
think much of the skill or knowledge of a doctor who treated tuberculosis by a drug 
alone, and neglected diet, sunlight, open air, rest and graduated exercises, and the 
other generally approved elements in the treatment of that disease. Still all these 
factors are equally important in the therapy of leprosy and success cannot be 
expected unless due emphasis is laid upon them. 

(3) Because it has been realized that there is generally at the back of leprosy 
some other disease, such as syphilis, malaria, &c., which is lowering the resistance 
of the body, and which must be remedied first if improvement is to take place. 

(4) Because the difference between permanent and active lesions has not been 
recognized. I have seen patients in whom infection has been absent for years, being 
treated in the hope that sensation would be restored to anesthetic limbs, and the 
treatment condemned because there was no improvement. The doctor did not 
recognize that anesthesia was due to fibrosis of the nerve trunks and destruction of 
the axis cylinders of the sensory nerves, and that restoration of these nerves and of 
sensation was no more possible than the restoration of the fingers which had 
disappeared. 

(5) Beeause claims have been made of cures when all that had occurred was the 
subsidence of a reaction and the clinical signs that accompanied it. 

(6) Because cures have been declared without sufficiently thorough bacteriological 
and clinical examinations continued over a long enough period. 

The following table is extracted from a list of patients who have remained free 
from all signs of leprosy from one to five years. Had wea more efficient intelligence 
department to follow up such cases the number would probably have been four or 
five times as large :— 


Length of time of freedom 2 
from active signs Number 

1 year _ ie ve ove oe 15 

2 years ve ave mer is ban 13 

mr ar ses ns we 18 

” 17 

5 yy 1 

64 


Finally, I should like to repeat that we have as yet no remedy which in the true 
sense of the word may be called a specific any more than we have such a remedy in 
tuberculosis ; but by carrying out treatment along the lines indicated above we can 
hope for a permanent disappearance of all active signs in almost all patients in whom 
the disease is recognized early. While in the later stages, although much more 
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prolonged treatment is necessary, very promising results are obtained and many have 
become entirely better and have remained so for periods of several years. 

If this last statement is recognized as true a little consideration will show its 
extreme importance in dealing with the problem of leprosy in a country like India. 
Hitherto, the fear of leprosy and the shame attending its presence have acted as two 
of the most potent factors in preventing recovery, by depressing the patient, and by 
leading him to hide the disease as long as possible till it had passed the early, easily 
remedied stages. Now that there is hope for recovery, fear of leprosy drives patients 
to come for treatment in the earlier stages, and about 80 per cent. of the patients 
attending the leprosy clinic at the Calcutta School of Tropical Medicine belong to 
these stages. The treatment of these patients is cutting off to a large extent the 
bacillary reservoirs which would have served to infect the next generation. We may 
doubt whether a true specific for the treatment of leprosy will ever be found—I, 
myself, doubt it very much—but I think that we have already in our hands a line of 
treatment which will aid the rapid disappearance of leprosy from India and from the 
world, though delay is inevitable, due to the ignorance and backwardness of certain 
classes of the community. I believe,, however, that the carrying out of this 
treatment and the social and hygienic reforms which it implies, backed up by the 
widespread fear of leprosy which exists, is likely to become an important agent in 
ameliorating the backward condition of these people. 

Appended is a number of contrast photographs which have been selected as showing 
a real and lasting improvement in the condition of the patients shown. Nothing is 
easier than to show “faked” results by photographing a patient at the height of a 
reaction and taking a second photograph when the reaction has subsided. This has 
been carefully avoided. The following are short notes on these cases :— 


Case No. 35, S. M., aged about 40; third stage; predisposing cause malarial fever 
(bed-ridden for three months) ; duration six years; Wassermann reaction negative ; erythe- 
matous patch first noticed on arm, then, after two years, similar patches appeared on cheeks 
and other parts (see p. 127). 

Case No. 59, A. L. N., aged about 19 ; third stage; predisposing cause, dyspepsia ; 
duration ten years; smear from skin clipped from an ear and nasal smear bacteriologically 
positive; Wassermann reaction negative. Depigmented patch on right forearm to begin with ; 
after four years the patch began to spread and similar patches appeared on other parts. Then, 
a year after this, the lobes of his ears and patches became thickened (see p. 128). 

Case No. 110, R. M., aged about 30; third stage. Predisposing causes syphilis and 
malaria; duration eight years. Smear from skin clip and nose bacteriologically positive. 
Wassermann reaction strongly positive on November 7, 1924; after three courses of sulfar- 
senol and one course of novarsenobillon with bismuth cream and mercury ointment inunction. 
Wassermann reaction negative on October 9, 1925. It became positive again on February 2, 
1926. After two courses of novarsenobillon and mercury ointment inunction Wassermann and 
Kahn still remain positive (see p. 129). 

Case No. 133, A. C. P., aged about 47 ; second stage. Predisposing cause syphilis. Duration 
one year. Smear from skin clip positive ; nasal smear negative ; after a year’s treatment skin 
became negative bacteriologically. Wassermann reaction strongly positive, but became 
negative after a course of novarsenobillon with mercury ointment inunction. A small 
depigmented patch appeared on right arm, then after eight months raised erythematous 
patches appeared almost all over the body, patient showed much improvement during the 
course of antisyphilitic treatment (see pp. 130, 131). 

Case No. 186, 8.H.G., aged about 24; second stage. Predisposing causes scabies and 
dyspepsia ; duration three years. On February 24, 1925 skin clip taken from right cheek 
bacteriologically positive ; on December 18, 1925, erythematous patches disappeared and skin 
bacteriologically negative and sensation regained on the anesthetic areas of the lower limbs. 
Wassermann reaction negative. Had several erythematous thickened patches with thickening 
of lobes of the ears (see p. 132). 
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CasE 85.—November 30, 1926. 


CasE 35.—June 22, 1923. 
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CASE 59.—December 7, 1926. 











CASE 59.—December 16, 1921. 
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CasE 110.—December 7, 1926. 














CasE 110.—November 7, 1924. 
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December 7, 1926, 


CASE 133 (front). 








CAsE 133 (front).—February 13, 1925. 
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CASE 133 (back).—December 7, 1926. 


CASE 133 (back).—February 13, 1925. 





1008 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





132 Muir: Treatment of Leprosy 








CASE 136.—December 18, 1925. 














CASE 136.—February 24, 1925. 
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VASE 1ob.—December 18, 1925. 
































CASE 153.— December 3, 1926. 


CASE 153.—March 24, 1925. 
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CasE 502.—November 30, 1926. 














Case 502.—March 23, 1926, 
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Case No. 153, T.8., aged about 30; second stage. Predisposing cause syphilis. Duration 
three years. Skin positive bacteriologically, but nasal mucosa negative. Wassermann 
reaction negative. Erythematous patch on the back was noticed at first (see p. 133). 

Case No. 446, I.K., third stage. Predisposing causes malarial fever and gonorrhea. 
Duration six years. Skin bacteriologically positive and nasal mucosa negative. Wassermann 
reaction negative. Nodules were first noticed on his forehead and subsequently on other parts. 

Case No. 456, A. A., aged about 14 ; second stage. Predisposing causes malarial fever and 
constipation. Duration ten years. Clip of skin from lobe of right ear positive bacteriologically. 
Wassermann reaction negative. Erythematous patch on left cheek with thickening of lobes 
of ears and anesthesia of lower parts of right leg. 

Case No. 502, K., aged about 13; second stage. Predisposing cause malaria. Duration 
twelve months. Smear from skin clip bacteriologically positive but nasal smear negative. 
Wassermann reaction negative. A small erythematous patch on her left cheek was noticed 
at first; subsequently she had similar patches on right thigh and forearm (see p. 134). 


Dr. IsABEL KERR. 
(Physician, Dichpalli Leper Institution, India.) 
(Communicated by Sir LEONARD ROGERS, M.D., F.R.S.). 

THE TREATMENT OF LEPROSY BY OILS OF THE CHAULMOOGRA SERIES. 

SINCE early in 1921 we have used the preparations of chaulmoogra and hydno- 
carpus oils in our Hospital for Lepers, at Dichpalli, Hyderabad State, India. 
Previous to this the inmates of the institution were for the most part “ advanced” 
cases—men and women who, on account of their deformities resulting from the 
disease, were unwelcome in their own homes. Beyond general care we could give 
them very little. They were depressed because of their disease, and we because of 
our ignorance of it. 

We began with the ethyl ester of the fatty acids of hydnocarpus oil (Wightiana), 
combined with creosote, camphor and olive oil, which we administered subcutaneously 
or intramuscularly. Charts were kept of the condition of the patients previous to 
treatment and of progress. Anesthesia, skin thickenings, discoloration, bacterio- 
logical examination were marked, and notes taken of complications. 

With this mixture insensitive patches improved, nodules disappeared and the 
general effect on the patient was marked. Previous to treatment every one of them was 
dull and apathetic, few slept, few had any appetite, and all were lethargic. Sleep and 
appetite returned, and there was a general desire to move about and partake in the 
normal activities of everyday life. Both the patients and we felt that we had come 
to the end of a tunnel and were seeing light. 

While we were using this mixture we kept a number of patients as “ controls.” 
These received applications of a creosoted olive oil (2 per cent.) only. It was helpful 
to learn that olive oil caused a decrease in anssthesia, but had no effect on positive 
areas. With such an irritant preparation it was difficult to say how much was 
due to irritation, as the percentage of ester was small. 

We passed from this to a more intensive method of administration, and gave the 
pure ester combined with iodine intravenously and intramuscularly. In this way 
large quantities of the ester were administered to our patients—sometimes as much 
as 16 ¢.c. a week for those who could take large doses. In early cases (mostly nerve 
cases) those who could stand this amount did well. In acute cases (skin cases) the 
patients rarely or never took full dosage. They would have one small injection intra- 
venously, followed in ten days time by an intramuscular injection. But they did 
very well—especially if the sufferers were young boys and girls. Of the reports and 
charts we submitted to the Caleutta Leprosy Research Department, 66 per cent. of 
the patients reported upon were “ very much improved,” and 12 per cent. had become 
symptom-free. 
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The objection to the intravenous method of administering the ester was the 
occurrence of nocturnal coughing. In spite of this, however, our work grew. The 
Railway Medical Service enforced their Leper Act and compelled infected employees 
to undergo treatment. The Government department worked hand in hand with us, 
and we had a large number of Christian teachers in the villages who sent us more 
patients than we could house. 

The infiltration of the tissues with the ester or pure oil got over the coughing 
difficulty. The dosage was the same. We combined with it the painting of lesions 
with trichloracetic acid. Discoloured patches gradually dispersed, positive areas 
became negative, and we felt we had made a forward step. Out of 180 patients 
treated in this way in 1923 and 1924, the following statistics were drawn up :— 


Became symptom free a Pee ian 17 per cent. 
Very much improved abe an ... 45 per cent. 
Improved ... seo vine bee ... 85 per cent. 
Became worse or died ine ne van 3 per cent. 


Of the infective cases 63 per cent. became non-infective. During 1925 and 1926 
these statistics showed an improvement in the patients’ condition. The symptom- 
free patients were 19 per cent., and those very much improved 47 per cent. 

As details relating to the action of the oil are now to be found in textbooks, I 
would emphasize the necessity of first treating any diseases which complicate the 
condition of the patient. A very little tendency on the part of the patient to resist 
the disease is a great factor in treatment. If there is no such tendency in evidence, 
one has to coax its appearance with the utmost patience, for it is absolutely necessary 
that nature should work with us. 

Tosum up: At Dichpalli we find that most cases of early leprosy do well, and one 
can count on a large percentage of successes. 

In the second stage, immunity has broken down and treatment must need be 
protracted, as we have to give small doses of the drug in order to avoid aggravating the 
disease. As resistance increases we can increase the dosage, and improvement 
follows. 

In the third stage, when the lesions themselves have begun to heal, one can push 
the drug, and the patient, though he reacts, improves with each reaction. Improve- 
ment is comparatively rapid, but if there have been large positive areas in the patient's 
skin the results may not be very pleasing. The skin, when negative, may resemble 
“crushed tissue paper” in parts, but the patient will not be able to transmit the 
disease to anyone, and he will be sufficiently strong and well to undertake his ordinary 
duties. 


Dr. H. W. Wank, and Dr. C. B. Lara. 
(Chief Pathologist and Chief Physician, respectively, Culion Leper Colony, 
Philippine Health Service.) 


(Communicated by Sir LEONARD RoGERS, M.D., F.R.S.). 


THE VALUE OF PRESENT METHODS OF TREATING LEPROSY.’ 

It is now many years since the outlook in leprosy work was such that there 
seemed little hope of finding an effective treatment. Various drugs were reported as 
beneficial, but few gave any apparent cures, and there was usually doubt lest these 
were but temporary retrogressions, or if permanent, were due to factors other than 
treatment. At present, those actively engaged in, or familiar with, modern leprosy 
work on a large scale have, as a rule, a much less pessimistic outlook. However, 

1 Published with the consent of the Director of Health, on recommeudation of the Philippine Leprosy 
Research Board. 
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from others one occasionally hears expressions reminiscent of the cheerless past. It 
may be well to inquire whether one’s own more optimistic view is really justified. 

Because the anti-leprosy work in the Philippine Islands is so large, and because it 
was here that what may be considered the transition period began with the Heiser- 
Mercado treatment, it may be of special interest to compare, as well as we can, the 
results now being obtained with those of the recent past. In this connexion certain 
other pertinent matters will be touched upon. 


Definition of ‘ Leper.” 

The term " leper”’ is often applied without qualification to cases that are of three 
main classes. It has long been applied by some to anyone who shows evidence of ever 
having had leprosy, whether the actual disease still exists or not. In the asylums of 
some regions the old, crippled “ex-lepers” are particularly conspicuous. For all 
scientific purposes such cases should be distinguished from those suffering from 
the disease. 

Of the latter there are two groups. In those most commonly seen the bacilli can 
be demonstrated. Only such cases can be held for segregation under Philippine 
regulations, and Philippine reports have dealt almost :solely with such cases. Owing 
to the advanced stage when first seen, these cases are only fairly favourable material 
for treatment. 

The other group, which has recently begun to receive due attention, largely 
because of Muir's insistence, comprises those who present only clinical evidences of 
the disease. Such persons we prefer to call “suspects,” or, when the diagnosis is 
reasonably certain, © clinical lepers.”’ 

When these basic distinctions are not used it is impossible to compare fairly 
different reports on treatment work. The results obtained, should suspects and 
clinical lepers be recorded without qualification as lepers, may be expected to be 
comparatively spectacular, and may unnecessarily excite incredulous scepticism in the 
minds of physicians who treat only bacteriologically positive cases. There is, of 
course, greater possibility of error in diagnosing the bacteriologically negative group, 
though with careful, properly trained workers this is not important. 


Previous System and Treatment. 


At the time of the opening of the Culion Leper Colony, in 1906, effective treat- 
ment was unobtainable, and the only available anti-leprosy measure was segregation 
of bacteriologically positive cases. It is out of place here to discuss at length the 
effectiveness of this measure. It is sufficient to quote the following official 


statement : 

“ Revenges and anonymous letters are the best sources of information to localize detected 
cases of leprosy, though some lepers are identified in fiestas and sometimes in the public 
dispensaries.” 

While this statement is probably too sweeping, it nevertheless has an important 
basis of fact, which is to be considered in connexion with claims of critics of the 
segregation measure that this has been applied intensively and ruthlessly. 

Until recently, treatment has been an unimportant factor in the eradication 
campaign in the Philippines. Of the earlier treatment work here, only a few points 
need be touched upon. In 1908, Heiser introduced, both at Manila and Culion, Dyer’s 
method of giving chaulmoogra oil by mouth. A number of patients became negative, 
but it is stated that none remained so for over a period of two years. Injection 
experiments were unsatisfactory until the development of the well-known mixture of 
Mereado, who was House Physician at the San Lazaro Hospital, Manila. Several 


|! Annual Report of the Director of Health (V. de Jesus), 1919, Manila, 1920. 
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cases having become negative, systematic work was begun early in 1912.' According 
to Mercado,” from 1910 to 1912 patients numbering fifty-two were treated, twenty- 
four of whom “ recovered, blood negative.’’ Apparently most of these relapsed, for 
only four treated cases were released in 1913, after being negative for two years. 
These were the first to be released, though one other recovery had previously 
occurred at Culion. Two more treated patients were discharged from San Lazaro 
in 1915, and twenty-three from Culion. All of the latter group showed neutral 
stigmata, suggesting that treatment had been aided by a comparatively high tendency 
to spontaneous recovery. 

The only indication of quantitative results obtained during this period is that of 
thirty selected cases treated at San Lazaro by a special Committee appointed in 
1914 ; six had become negative before the end of two years. We are unable to say 
how many of these were ultimately released. After 1915 comparatively few patients 
were held at San Lazaro for continued treatment. 

As is the common experience, enthusiasm on the part of the patients tended 
to wane. In 1915, 1,500 received treatment at Culion (apparently weekly). Later 
reports were to the effect that attendance was declining, and in 1919 an average of 
only 700 injections were given weekly. No record is available of the total numbers 
who were treated, but undoubtedly less than half, and at that time perhaps only 
one-third, of the total population, which was about 4,500 in 1919. In 1922 the 
same number of treatments were being given, with about 5,000 in the colony. 
Though the treatment was at least beneficial to most of those who could take it 
energetically and persistently, and probably increased the average length of life, 
most patients were irregular in attendance, for the medicament was often so 
irritating to the tissues that the treatment was decidedly heroic. 

To ascertain the number of cases discharged between 1916 and the present 
period, various records have been examined, especially those of the official Committee 
on Diagnosis, on which one of us served from 1916 to 1922. Absolute accuracy for 
one or two years is not possible, but the figures in Table I are essentially correct. 

TABLE I.—TREATED CASES DISCHARGED FROM SAN LAZARO HOSPITAL, MANILA, AND THE 
CULION LEPER COLONY, TO 1922 (a). 


Previous 1915 1916 1917 1918 1919 1920 1921 Total 


San Lazaro er is Oe a: Sess EO DR Oe S - Fw 
Culion oan one! — 2 «wm © tee 1 ~ Se a ae ae me ones! | om 
Total ... 4 25 8 15 9 2 4 ll 88 


(a) Discharged cases that had become negative at San Lazaro in 1920 (Mercado treatment), and in 
1921, and a number of Mercado cases discharged from Culion early in 1922, appear in the figures of 
Cavino and Tietze (Table II). 

(6) One case, spontaneously recovered. 

(c) Not including five patients eloped after one negative examination. 


Excluding the 29 discharged previous to 1916, the treatment work with the 
Mercado mixture produced 59 discharged cases in six years, an average of 10 a year. 


PRESENT SYSTEM. 


The whole situation has changed since the advent of modern treatment methods. 
so much so that the general plan of the anti-leprosy campaign in the Philippines 
has evolved to a three-phase one, in which both treatment and segregation play 
leading parts. 

‘Heiser, V. G., Report of the Director of Health, 1913 (July 1 to December 81), Manila, 1914 (?); 
also U.S. Public Health Reports, 1914, xxix, p. 2763. 

2Mercado, E. Proceedings Second Regional Assembly of Physicians and Pharmacists of the 


Philippines, 1914, p. 105, Manila; separately published (English translation by Dr. M. Tolentino), 
Manila, 1915. 
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Two phases have to do with the handling of segregated cases: (1) Those more 
hopeful of successful treatment are to be kept for that purpose in regional treatment 
stations of the hospital or asylum type; this will permit of close supervision, will 
provide the most encouraging milieu possible, and will partly meet the objection 
to segregation in a distant place. (2) Those proved unfavourable for effective 
treatment are to be transferred to the Culion Colony, where they can lead more 
normal lives; here those who are suitable will continue to receive such treatment. 

The other phase, which it is hoped will be started in 1927, is to be the searching 
out and dispensary treatment of clinically positive, but bacteriologically negative, 
cases. This is the manifestation of activity to which Muir assigns so much 
importance in the case of India. If it can be carried out thoroughly, it will 
undoubtedly greatly hasten the reduction of leprosy, bu’ the practical difficulties 
are such that it will require workers of unusual enthusiasm and personality to 
overcome them. 

At present the system is in transition. Only at Manila and Cebu are there 
quarters that can be used as treatment stations even to a limited extent. Such of 
the favourable cases collected there as can be accommodated are held for continued 
treatment, the rest being sent to Culion. All cases found in other regions are still 
sent here direct. Negatives are no longer retained until they can be discharged after 
the two-year negative period; under certain conditions they may be parolled after 
six months, to return weekly for treatment and examination. Discharges and 
paroles are made from Cebu as well as Manila, a second Committee for Diagnosis 
having been appointed at the former place. 


PRESENT TREATMENT AND RESULTS. 

With regard to the preparations now used, it is sufficient to say that the mixed 
chaulmoogra ethyl esters constitute the chief medicament, for the most part with 
iodine added to reduce irritation (0-5 per cent., heated until brown). Weekly intra- 
muscular injection is the almost universal rule. 

It is not practicable to present the data on results in summary, as may be 
desirable, for more or less continuous treatment work is being done in three places, 
and patients are being discharged from two, the work in these places not being 
closely co-ordinated. It is therefore preferable to deal separately with each centre 
of activity. 

(1) San Lazaro Hospital. 

Here experiments with the newer methods were begun on a small scale in 
July, 1920, primarily with the scdium salts introduced by Rogers, the ethyl esters 
being added shortly thereafter. In due course the old treatment was generally 
abandoned, the ethyl esters beinz then used almost exclusively. The results obtained 
here have been summarized by Cavino and Tietze.’ The pertinent figures, with 
recent additions, are given in Table II. 


Tasie Il.—Nvumeers or Patrenrs TREATED, BECOMING NEGatTivE, &c., AT San Lozano Hospita, 
Maniua (1921 To 1924 incLUSIVE).? 


1921 1922 1923 1924 1225 


Total patients treated ee on 443 ne 606 sn 642 oe 650 one 649 
(a) Admitted during the year... 302 _ 391 pees 339 we 303 am 244 
(b) Previously admitted ... ae 41 = 215 om 203 347 we 405 

Number treated in previous year, 
now transferred to Culion, &c. ... 211 én 230 ei 401 ae 295 ose 374 

Number becoming negative during 
year... ‘co a on eee 21 o 32 a 36 pi 84 ons 183 

Number discharged or parolled __... _ on 18 _ 62 a 35 ove 150 


1Cavino, C., and Tietze, S., Journ. Phil. Is. Med. Assoc., 1925, v, p. 50; also personal communication - 

2 Adapted from report by Cavino and Tietze. Data from 1925 recently furnished, personal communi- 
cation. Figures for cases under treatment in 1920 omitted since comparatively few received the newer 
preparations, and those for only six months. 
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From this summary it is seen that in five years, 1921-25, inclusive, a total 
of 250 (average 50 per year) bacteriologically positive cases became negative. 
During the first four years 115 (including probably 20 to 25 that became negative 
under the old treatment) had been discharged or parolled. The surprisingly large 
number released in 1925 (150) these workers ascribe to the fact that maximum 
results are obtained only after long periods of treatment. 

It is to be realized that since San Lazaro Hospital is primarily a collecting 
station, with insufficient accommodation for retention of all patients eligible to stay 
there under the plan, much of the population has been shifting. This is to some 
extent disadvantageous, but on the whole it has probably been otherwise, permitting 
better selection of cases. The reporters wisely refrain from drawing statistical 
conclusions from their data. The duration of the disease in these cases is not 
discussed. However, data as accurate as can be hoped for were obtained by 
Callender and Bittermann,' who carefully questioned a representative group of 
259 patients during this period. The average was 2°65 years (corrected figure). 

It is to be pointed out that the above figures cannot fairly be compared directly 
with those in Table I, for in the earlier period comparatively few patients were held 
at San Lazaro for continuous treatment. However, it is not without significance 
that San Lazaro alone releases several times as many per year as Culion and 
San Lazaro together formerly did. 


(2) Cebu Detention Camp. 


This has been less a treatment station than San Lazaro, as relatively fewer 
patients could be held for continuous treatment. Nevertheless, a not inconsiderable 
number of patients have been parolled from here, as is seen from Table III. 

TABLE III.—DatTa ON TREATMENT-WORK AT CEBU DETENTION CAMP (a). 











1923 1924 1925 

Remaining from previous year wie 24 es 64 oe 104 
Collected during year... ae ae 265 Son 189 (b) ... 165 
Total ie 2€9 253 269 

Transferred to Culion ... = een 202 “sp 84 son 152 
Died, escaped, &c. ‘ ees se 5 ties 15 = 7 
Released (parole) ... pits sive se 18 _ 50 oes 8 
Remaining (including negatives) bee 64 pe 104 i 102 
Total ees 289 253 ob 269 


(a) From the (unpublished) Annual Reports of the District Health Officer, Province of Cebu. For 
1923 and 1924, Dr. S. A. Chiyuto, now Chief, Culion Leper Colony ; for 1925, Dr. Agusano. 

(b) Certain discrepancies in this report make the accuracy of these figures questionable. 

The total figures for admission, &c., are not of importance here except to 
emphasize the large turnover in this institution. In view of this the number 
parolled, totalling 76 in three years, is creditable. It is to be said that the small 
number parolled in 1926 is probably due to a tendency of patients to abuse the 
parole privileges by not returning regularly for weekly injections. 


(3) The Culion Leper Colony. 


New work was begun here in the middle of 1921, with 500 cases. Most of the 
patients received ethyl esters, but groups of 50 each received sodium gynocardate and 
sodium morrhuate, and a control hundred the Heiser-Mereado treatment. By the 
beginning of 1922 a thousand cases were under treatment, the ethyl esters being used 
almost exclusively. Increased appropriations, further augmented because of the keen 
interest taken in the matter by Governor-General Wood, made it possible greatly 

‘Callender, C. R., and Bittermann, T., Phil. Journ. Sci., 1925, xxvii, p. 9. 
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to expand the activity, and by the end of that year a total of 4,458 cases had been, 
for a time at least, under treatment. The average duration of the disease in these 
was about eight years,’ certainly too long for systematic, i.e., “cutaneous” and 
“mixed” cases to be considered favourable treatment material. 

Since then there has naturally been much change. Many patients have proved, 
or become, unsuitable for treatment. Death has unavoidably taken its quota. New 
patients have been brought in (total 1,630, 1923 to 1925 inclusive), and all suitable 
cases have been treated. The exact total involved cannot be stated, but it is less than 
the total of the total figures given, i.e., somewhat less than 6,000. 

We will not discuss the results in terms of percentages improved. Important as 
this is, the final test of effectiveness of treatment is the ability to carry improvement 
to the point of causing bacteriologically positive cases to become negative, and to 
remain so. To date (November 1, 1926), 358 patients have been discharged or 
parolled, 27 have died while in the negative period, and there are (November 1, 1926) 
244 negatives now undergoing observation, bringing the total to 629.’ This is about 
10-5 per cent of all cases treated. 

When this can be done in a leper colony, where the patients are bacillus-positive, 
very few early, and many proved unsuitable for treatment, where they live scattered 
over a Wide area and so not under close control, where many cannot be persuaded to 
deny themselves the harmful indulgence of marriage or its equivalent, and where they 
ure constantly associated with discouraging, hopeless cases—it must, we feel, be 
admitted that an important advance has been made in leprosy treatment. 

Relapses. 

With reference to what actually constitutes a relapse, the experience of the first 
three years’ work at Culion, investigated by one of us from the point of view of the 
hacteriologist, emphasized the following basic principle :— 

The disappearance of bacilli in patients improving under treatment being a gradual 
process, at some stage it will become a matter of chance whether any of the remaining 
bacilli will be found in material taken for examination, and thereafter the chance will 
decrease progressively. Consequently, it is practically unavoidable that some patients 
be declared negative earlier than they should be, and that at least some of these should 
suffer interruption of that period, because of subsequent positive findings. Such cases, 
in the absence of definite indication of reactivation of the disease, should not be 
considered relapses. 

These and other considerations emphasize the necessity for repeated careful 
standard examinations before declaring a patient negative, continued treatment and 
repeated examinations for a definite period (two years) thereafter, and occasional 
examinations for several years more.” 

With regard to the experience in the earliest period of the Philippine work, Heiser 
stated that no treatment had caused any patients to remain bacteriologically negative 
for two years previous to the use of the Mercado mixture. Good as this was, an 
unfortunately large proportion of negatives relapsed, not a few of them permanently. 
Several relapsed at the end of the two-year period. Unfortunately, accurate data 
cannot be worked out from available records. 

Culion records showed, in October, 1925, that of the 508 patients who had then 
been put on the negative list since 1922, 15 per cent. (75) had at some time been 
removed because again found bacteriologically positive. One-third of these had already 
been returned negative. In less than half of the instances (ratio 29 :35) no clinical 
evidence of reactivation recorded. In several instances the interruptions were clearly 


1H. W. Wade, Trans. 5th Congress Far East Assoc., Trop. Med., Singapore, 1923, London, 1924, p. 363. 
2 The matter of relapses is discussed more fully in another paper: H. W. Wade and C. B. Lara, Journ. 
Philippine Islands Med. Assoc., in the press. 
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due to overlooking, in the first instance, some region that should have been examined 
bacteriologically ; this was before a systematic record card had been introduced. 

According to calculations based on the data obtained, some fifty of the 246 who 
had been parolled, or discharged up to that time, might be expected to be found at 
least bacteriologically positive. Actually, of the 358 that have now been sent out 
(November, 1926), only four have returned to Culion, one out of 115 discharged, 
three out of 245 parolled. One other is held at San Lazaro. Unfortunately, we 
cannot lay stress upon these figures. It is known that the released cases have not 
been thoroughly followed up. It is our opinion that actual relapse is now relatively 
much less frequent than in the past. 

CONCLUSIONS. 

To compare the totals indicated above, 88 discharged cases (1913 to 1921) 
with 684 (1922 to 1926), would not be a valid measure of the greater effectiveness 
of the newer preparations, for treatment work is now much more extensive and 
intensive than in the past, and the former figure includes only cases discharged after 
a two-year negative period, “ parole ’’ not being granted at that time. However, we 
have been satisfied, from the results of direct comparative trials, both at San Lazaro 
and at Culion, that the ethyl esters can be employed more effectively than the 
Mercado mixture. For, while the action of each of these preparations depends on 
the same active principles, a given dose of the former is much smaller in bulk and 
less irritating locally than an equivalent dose of the oil-mixture, and is more readily 
absorbed, as shown both by clinical observation and by experimentation. ' 

The present view is that for large scale work the modern treatment methods are 
decidedly superior to the older ones, and that they seem to be particularly effective in 
early cases. Though they are admittedly much less effective in well-established, 
advanced cases, the results obtained in the Philippine Islands during the last few 
years show that a not inconsiderable proportion of such cases (probably 15 to 20 per 
cent.) can be “apparently cured” if treated intensively, under proper conditions. 
This is a noteworthy advance, however discouraging to anyone treating any particular 
small group of unselected cases. In view of the impressive total, which all 1926 
releases will bring to 800 or more, one cannot, we submit, deny the relative 
effectiveness of present treatment, or its absolute value in properly selected cases. 
It were quite as correct to deny the value of surgery in cancer. In leprosy, as in 
cancer, emphasis must be laid on getting the patient early. It is from this point of view 
that treatment is now revolutionizing anti-leprosy campaign systems. 


Dr. RoBERT COCHRANE 


said that during the last two years, while working for the Mission to Lepers, he had 
had the unique opportunity of seeing about 10,000 cases of leprosy, first in India 
under Dr. Muir, then visiting the majority of the Homes in India, the Philippines, 
Siam, and the Malay States. His experiences had been more or less on the lines set 
out in the communication of Dr. Muir, which Sir Leonard Rogers had read. 

When treating leprosy it was necessary to differentiate the various stages of the 
disease. To exemplify this, he usually classified cases into three stages. The first 
of these was the invasion period, in which there was a local lesion, either a small 
anesthetic area or a slight depigmented patch, usually on the outer aspect of the 
arm or on the back. In this early stage, treatment by protein shock, i.e., by 
vaccine, or by milk or other substance injected, was sometimes followed by serious 
consequences. He had seen one ease, of early anesthetic leprosy, with slight areas 


1 Walker, E. L., MacArthur, C. G., and Sweeney, M. A., Trans 19th Annual Meeting National 
Tuber. Assoc., pp. 553-561. Also collected Reprint:, George Williams Hooper Foundation, 1922-23, vii. 
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of anzesthesia along the ulnar aspect of one hand and a few pigmented patches on 
the back, translated into a very severe case of skin leprosy, with red, raised patches 
all over the body, as a result of the excessive reaction produced by one of the ester 
preparations. In the second stage the body was invaded by the disease, and there 
were skin rashes and nodules; in this kind of case protein shock had a very 
definite place in the treatment. He had seen a leprosy patient who had raised red 
lesions and nodules all over the body, who acquired small-pox. After the small-pox 
disappeared the leprosy was, for all practical purposes, arrested. In the third stage, 
in which the body had more or less overcome the disease, the disease gradually died 
out of the body, there remaining simply secondary reactions from the setting up of 
fibrosis in the nerves. 

As a result of the various treatments which he had seen carried out in India, he 
had concluded that the cheapest—and in a matter in which such a vast number of 
sufferers were concerned the economic aspect was very important—and most 
effective remedy was hydnocarpus oil and 4 per cent. creosote; it seemed to do most 
good in leprosy, in all stages. Other remedies, such as vaccines, might be effective 
in certain cases and conditions, and often when one treatment did not succeed in a 
given case another did. Stress had been laid by Dr. Muir, of Calcutta, on the 
treatment of other diseases, such as syphilis and malaria ; he (the speaker) had often 
seen cases that did not progress, but when anti-syphilitic or anti-malarial treatment 
was given they at once began to show improvement. While travelling around the 
Homes in connexion with the Leper Mission, he had discharged twenty cases, and 
since then he had had reports from the medical officers of those Homes. It was 
eighteen months ago since he had discharged the last case, and in not one of these 
discharged cases had there been any return of the disease; the patients were now 
carrying on their work as ordinary folk. 

All who treated leprosy met with disappointing results now and then. In one 
Home he gave a good prognosis to a patient, but recently he had had a letter from 
that patient, who now seemed to be passing through the stage of “lepra fever,” and 
was experiencing a recrudescence of the disease. While meeting with such cases, it 
did not mean that the total results were not effective. The remedy he had named 
must be persevered with until something more valuable was discovered. He did not 
claim that hydnocarpus oil and creosote was a specific for the disease in the sense 
that antimony and arsenic were specifics for some tropical diseases. 


Dr. E. A. O. TRAVERS 


said that he had been in personal charge of the Leprosy Asylum at Kwala Lumpur, 
in the Federated Malay States, where the average number of patients at that time 
was 400. The main treatment he carried out was the powdered whole nut of the 
Hydnocarpus anthelmintica, given with a small portion of cannabis indica which 
prevented the treatment upsetting the stomach in any way.’ So, though it differed 
slightly, it was really Sir Leonard Rogers’ treatment; he (the speaker) giving the 
whole nut. This was also a very popular method among the Chinese; it was inter- 
esting to note that in a very old Chinese pharmacopoeia he had found—and had had 
translated for him—a reference to treatment of leprosy by chaulmoogra nut. 

The results of this treatment had been very like those obtained at the Culion 
Lepra Colony. At that place, in 1924, there was improvement in 71-7 per cent. cases, 
and 9-7 per cent. of cases became negative ; and at his (the speaker's) own asylum the 
figures were 81 per cent. improved, 11-5 per cent. becoming negative. The general 
progress in the health of the patients under this treatment was extraordinary ; 





1 See Proceedings 1925-26, xix (Sect. Trop. Dis.), 1-9 
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almost invariably there was an improvement in health, also in spirits. Instead of 
the asylum being an abode of miserable people who were preparing to face death, it 
was the cheeriest hospital in the Federated Malay States. Participation in cheerful 
and healthy recreations was insisted upon there. 

Reverting to the question of the treatment by use of the whole nut, he said it was 
possible that in extraction of the oil, some essential part was left behind, as in the 
case of rice which, when the pericarp was removed, was no longer suitable for food 
and so produced beri-beri. The mixture he mentioned had the great advantage that 
it was palatable. In the old days chaulmoogra taken by the mouth was often 
unacceptable to the patients, and sometimes vomiting followed its administration. 
The mixture was given twice daily, and it had become popular ; besides, it was inex- 
pensive, i.e., threepence per month per patient, and when a systematic collection of 
the nuts could be carried out perhaps there would be a reduction on even that low 
figure. The mixture was as easily taken by women and children as by men. When 
cases did not improve sufficiently quickly, injections were carried out as well. The 
administration called for no skill, and the crushing of the kernels and the seeds, and 
the general preparation, was done by the patients themselves. Where there were no 
professional men in residence, the foregoing fact was one of considerable importance. 
350 lepers received their dose in half an hour, and every dose was registered. The 
genera] physique of the patients improved under the treatment, and they usually put 
on weight. 

From personal knowledge, therefore, he believed in the use of the whole chaul- 
moogra nut, and his results from that use, combined with the administration of 
cannabis indica, closely agreed with those obtained at the Culion institution, and 
those achieved by Sir Leonard Rogers. 


Dr. Hasson 


said he had nothing new to say about chaulmoogra; his results with it had been 
disappointing, though it was only fair to add that almost all his cases had been very 
advanced ones. He did not agree with those who said that the results obtained from 
using vaccines were due to protein shock. Those patients he injected with 10c.c. of 
milk or peptone, i.e., early cases, had very strong but not alarming reactions. He 
said he considered that a vaccine was absolutely specific, and he also said that 
injections of tubercle bacilli did not yield the same result as those following the use 
of Hansen’s bacilli. Tubercle bacilli grew on a vegetable medium, while Hansen’s 
bacilli thrived on man only, they being accustomed to that soil. 


Dr. F. HALL. 


I will add a few words in confirmation of what Dr. MacLeod has told us. For 
ten years I was Medical Superintendent of the Leper Asylum‘in Fiji; I left there in 
1918, but since that date I have seen the reports from the institution. 

With regard to treatment, the tendency of leprosy is towards cure if the patient's 
powers of resistance are sufficient to carry him through the early stage. There is no 
specific for leprosy. The cure of leprosy in the community is a matter of prevention, 
and the only prevention is segregation of the infected. Sensitization can be caused 
by almost any injection, not necessarily a vaccine. All treatments, at whatever 
stage of the disease, that produce sensitization or reaction are harmful; they mean 
either dissemination of the infecting organism through the blood-stream, or the light- 
ing up of a latent focus of tuberculosis. The direct toxin causes heart failure or 
fatty degeneration of organs. 
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Sir LzonarD Rocers, M.D., F.R.S. (in reply for the Section of 
Tropical Diseases and Parasitology). 


Before summing up the evidence in favour of the new treatment of leprosy, there 
are a few points in the discussion on which I have a word to say. In the first place, 
[ wish to acknowledge the courtesy and fairness with which Dr. MacLeod has stated 
his case, and to point out that the class of lepers he has had to treat were mostly too 
advanced to be likely to yield to the improved treatment. In addition, I was much 
struck by the evidence supplied in his tables of the prolonged and varied treatment 
most of them had received before they came under his care, which indicates very 
strongly that the cases are by no means representative of leprosy as seen in the 
endemic area, where moderately advanced cases may prove resistant to treatment. 
It is this class of residual resistant cases in Europeans which tend to return to this 
country and form the most unsuitable material possible for treatment, so that those 
whose experience of such a largely tropical disease as leprosy is mainly in Great 
Britain cannot expect to obtain anything like as good results as those working in the 
endemic area with many early cases and fair samples of all types. This important 
factor, which I do not think has received the attention it deserves, stands out very 
clearly in the case of men suffering from residual, resistant, benign tertian malarias 
invalided home from Salonica, the patients proving so highly resistant to the action 
of quinine; although when general paralysis of the insane cases are infected artificially 
in this country they clear up rapidly with a few doses of the drug. Similarly with 
amoebic dysentery, a large proportion of cases in the tropics clear up readily under 
treatment with emetine, and most of them do not relapse, apart from new infections. 
But some patients are absolutely resistant to the drugs in the tropics; these patients 
are invalided home, and their treatment in this country gives a totally false idea of the 
value of the drug in the tropics. Similarly, with leprosy, the only cases I have had 
great difficulty in clearing up completely here have been those of patients long 
treated abroad with little success, as in Dr. MacLeod’s cases. This, I think, accounts 
for much of his want of success, which is thus in no way due to any want of skill 
on his part. 

Dr. Sequeira’s interesting case, it appears, should be included under Dr. Muir's 
third stage, in which protein shock with vaccines or other substances may do much 
good. 

Dr. Travers’ oral treatment is, I think, useful for improving the health of patients 
not likely to benefit by the more effective injection treatments, and I am arranging 
to distribute the seed of Hydnocarpus anthelmintica to our leprosy-infected colonies 
this year, that of Hydnocarpus wightiana having been sent out last year. 

Dr. Hasson claims that his pyocyaneus vaccine, with a few dead lepra bacilli 
added, is a rapid specific for leprosy, but the evidence so far recorded in its favour is 
utterly unconvincing. Thus the case recently published by Dr. Graham Little 
clearly comes under Dr. Muir’s partially immune third stage with an acute exacerba- 
tion, which Muir points out always subsides without any treatment whatever, so 
such a case is valueless as a test of any treatment. By the last mail I received a 
letter from Dr. Muir saying he had tried the vaccine sent to him by Dr. Hasson on 
a favourable third stage case, but, beyond causing fever, it bad no effect on the 
disease. 

The results obtained by the injection of soluble products of chaulmoogra oil in 
leprosy are summarized in the table (p. 146), including the data of the three papers con- 
tributed to this discussion, and those obtained by several other experienced workers. 

The Philippine figures have already been dealt with in the paper of Dr. Wade 
and Dr. Lara, and show 958 apparent cures, which by the end of 1927 will have 
reached over 1,100. 
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TABLE OF CASES TREATED WITH INJECTIONS OF CHAULMOOGRA OIL DERIVATIVES. 
; : 
Appar- Per Much im- Im- Tat i 
Place Observers Years Cases pai cent. proved, proved, Not a Remarks 
| cured cured per cent. per cent. icidt 
Manila ) | &. W. Wade ,1921-5 | (2,990) | 356 _- — — _ (1,511 sent to Culion). Averae 
: j } duration, 2-65 years 
Culion C. B. Lara’ (1921-6 6,000 | 6291 10-5 — — -- (Average duration, 8 years) 
Honolulu U.S. Report 1920-4 394 | 124 3L-47 — - — Paroled, only 13 relapsed * 
; 203 43 21-18 — — —_ Cases treated, 3 mths. or more 
Caleutta | E. Muir —_ 5 
193 | 38 31-0 ine - - m 6 - 
' { 1923-4 180 30 17-0 15-0 35-0 3-0 63 per cent. became unin 
Dichpali — I. Kerr | fective 
(1925-6 ? — 19-0 — — a Discharged, improved 


Japan K. Shiga 1921-3 211 23 10-9 14-2 _ _ 

+: ae i - ‘ 21-7 48-6 29-6 Duration, 1 to 3 years 

Siam O’Brien 2 years 357 — — | 23-3 49-4 98.2 iS + 3 years 

New Cale- Genevray — 70 6 8-75 31-48 11-4 48-6 , 90 percent. improved. After 
donia 18 mths. only 5 relapsed 

Korea |R.W. Wilson — — | _— cose a _ 

Caleutta | L. Rogers 1915-19 61} 21 41-2 39-2 17-6 2-0 Nahydnocarpate intravenously 


| 





1 By end of 1926 the apparently cured would exceed 800. 
? 7 of the 13 relapses did not continue treatment after parole. 
* 17-14 classed as ‘‘ nearly cured.” 


Those of the Kalihi Hospital, near Honolulu, to which all Hawaii lepers are first 
admitted, show the remarkable result of 31-47 per cent. of four years’ admissions 
paroled as apparently cured, with only thirteen relapses, seven of whom did not 
continue the treatment as advised; so omitting these, the relapses among those who 
continued treatment amounted to only 1 to 5 per cent. of the released. But such results 
are only obtainable by prolonged treatment over several years. In spite of ninety- 
four cases having been sent on to Molakai as incurable, there was a fall of 11 per 
cent. in three years in the numbers there owing to the deaths among these advanced 
cases exceeding the admissions. With nearly one-third of the admissions becoming 
uninfective, a decline of the disease in these islands is only a matter of time, and the 
Hawaii results alone are sufticient to show that the improved treatment has placed 
in our hands the means of reducing leprosy very greatly within a very few decades. 

Further, Dr. R. M. Wilson, in Korea, has recorded that eighteen months after the 
release as apparently cured of seventy-five cases, only five had relapsed. 

Dr. Muir’s results in Calcutta speak for themselves, with 31 per cent. of apparent 
cures in cases treated for six months and over, the cases attending his clinic being 
much earlier on the average than asylum cases or those at Culion. This accounts for 
the better results in Calcutta and at Kalihi than in the advanced Culion cases, 
averaging eight years in duration. At Bangkok, in Siam, treatment has been carried 
out for two years with only improvement so far resulting ; a longer period is necessary 
to clear up the advanced cases and attract the earlier ones. The general fact brought 
out by the table is that in advanced cases only 10 to 20 per cent. of them clear up 
under prolonged treatment; but that in spite of many not continuing the treatment 
long enough, in earlier cases seen in out-patient clinics, such as Muir’s, at least 
30 per cent. become apparently cured. Muir and other experienced observers are 
agreed that nearly all the very early cases recover under this treatment. 


Sodium Hydnocarpate given intravenously. 


In my five years’ trial (1915-1919) of sodium hydnocarpate given intravenously in 
cas»s treated for six months or more, I obtained apparent cure in 41 per cent. of cases 
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and much greater improvement in 39 per cent. of cases. These results were rather 
better than Muir’s with over six months’ treatment of cases. This was due first to 
my cases being out-patients, like his; and secondly, I believe to the intravenous 
method used by me being the most active form of treatment. This view is endorsed 
by so high an authority as Dr. G. A. Perkins, the expert chemist of the Culion group 
of workers, in the following words :— 


‘* A still more active form in which the chaulmoogra group of fatty acids can be used is 
that of the sodium salts. Using these principally by intravenous injection, Rogers (1918) 
surpassed all previous workers in the effective treatment of a large group of cases. The 
gradual obstruction of the veins caused by this treatment appears to be the main reason 
against its extensive use at the present time.” 


That is an incisive summary of the facts, and the ethyl esters given intra- 
muscularly naturally replaced the soaps given intravenously for the treatment of 
numerous cases, on account of the difficulty arising from the obstruction of veins. 
Somewhat limited recent experience has, however, convinced me more than ever that 
my original method is the most active form of treatment, as stated by Perkins. 
For a few fairly advanced cases, not improving on the esters, improved rapidly 
after slight febrile and local reactions following sodium hydnocarpate given by the 
intravenous method. But in the case of two patients the veins became blocked, and 
I sought a means of surmounting this old difficulty. I therefore asked Dr. T. A. 
Henry to prepare for me sodium salts of the less irritating lower melting point fatty 
acids of Hydnocarpus wightiana oil, such as I had originally used in India, and I 
found his preparation in a 3 per cent. solution to be quite painless and unirritating 
when given intramuscularly or subcutaneously by infiltration under the skin lesions 
according to Muir’s plan. Nevertheless, it still caused blocking of the veins in some 
patients. I then remembered that I first tried a 5 per cent. solution, which always 
caused the troublesome, but harmless, localized adhesive phlebitis, although a 3 per 
cent. solution could be injected weekly for months on end in some patients. So I 
made up al per cent. solution, and found that 10 c.c. doses could be injected slowly 
into a small vein repeatedly in patients whose veins could not stand the 3 per cent. 
dose at all. What is still more important, the 1 per cent. solution gave as good 
reactions and led to as much improvement as the 3 per cent., presumably owing to 
its not being precipitated at the site of injection, but remaining in active solution in 
the blood—a very simple solution of the difficulty which I only wonder I did not 
think of before. Muir, at my suggestion, tried this plan, and he has now adopted 
the 1 per cent. solution, intravenously, as part of his routine treatment. I have 
arranged to get this method tried again in several important centres of work in the 
endemic areas, and if my observations and Perkins’ opinion are confirmed we 
shall possess a more effective, and at the same time painless, simple and cheap 
method of treatment of this obstinate disease, and one more step will have been taken 
to effect the conquest of leprosy. It should be mentioned that considerable caution is 
necessary in the use of the intravenous method in cases with much thickening of the 
tissues in Muir’s second, or actively progressing, stage of leprosy. Otherwise harm 
may be done by inducing prolonge!, very weakening reactions, so it is well to use the 
intramuscular method until reactions cease before commencing small intravenous 
doses. Two recent early cases have cleared up in about three months under this line 
of treatment. 


The Effect of clearing up the Early Cases in decreasing Leprosy Prevalence. 


There is another aspect of this advance of even more importance than the 
apparent cure of a number of lepers, for now that we are able to clear up the symptoms 
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in nearly all the early cases, we have it in our power to bring about a rapid reduction 
of the disease if only we can attract the early cases for treatment. For this purpose 
we want to release the uninfective burnt-out crippled nerve cases, and convert our 
leper institutions into sanatoria for the effective treatment of infective cases, as Dr. 
Mitchell is doing in South Africa, with the result that earlier cases are beginning to 
come forward voluntarily to obtain the treatment. If, in addition, we recognize that 
the disease is very largely a house infection, with an average incubation period of under 
three years, and rarely exceeding five years, and that whenever an infective case 
is discovered we can examine all the patient’s household and close contacts for early 
leprosy, treat them effectively and repeat the search every six months up to five 
years, we shall detect about 80 per cent. of the new infections in the very early and 
easily curable stage. If this is repeated for another five years, in a single decade we 
shall have discovered and cleared up the great majority of new infections before they 
have had time to contaminate others. Patients in the typical nodular stages in the 
tropics only live eight to ten years on the average, and nerve cases become uninfective 
after some years, so that few infective cases would remain after ten years of such an 
intensive campaign. In this way a very long step would have been taken in reducing 
this three thousand year old menace. It is only under very favourable conditions 
that such a rapid reduction could be looked for, but this does not alter the fact that 
the improved treatment has made it possible, and as the advantages of early 
treatment become generally known—as they will with every passing year—more 
rapid progress will be made. 

When we recall that it is only just about a decade ago since any prospect of the 
hope of an effective treatment of leprosy seemed possible, I feel that the advances in 
dealing with such a chronic and hitherto intractable disease are already such as to 
constitute this one of the greatest of recent medical discoveries, and one which will 
advance far more rapidly in the near future in view of the number of able whole- 
time leprosy investigators engaged on the problem. 

It appears that the improved treatment of leprosy is going through the usual three 
stages of all important discoveries in treatment. First, the pioneer results raise 
exaggerated expectations, in spite of the utmost caution of the observers; for many 
years I was most careful not to speak of cures. Secondly, there is the stage of 
disparagement through failures in unsuitable cases, as Muir has described in his 
contribution ; and thirdly, comes the establishment of the advance and its limita- 
tions, together with further research resulting in gradual improvement in the methods. 
In some of the endemic areas the third stage has already been reached, as proved 
by the striking contribution of Wade and Lara, and by the Honolulu, Calcutta, and 
other results. 

We owe the advances already made to English speaking workers, British and 
American, and I wish to pay a tribute to the great work of the Americans, both 
in research on the ethyl esters, and in carrying out intensive treatment in 
Hawaii and the Philippines. I feel that we might all well join hands in extending 
the benefits of these discoveries to as many as possible of the 300,000 or more lepers 
in the British Empire. 


Dr. MacLEop 


said that the outcome of the speeches (keeping in mind the points he suggested for 
discussion) had resulted in an expression of unanimity as to there being, at present, 
no specific treatment for leprosy. Hydnocarpus oil and chaulmoogra oil could not 
be so regarded, though they were of some value in arresting the progress of the disease. 
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He would rather join issue as to protein shock. He was convinced that those 
shocks were not specific. He had seen marked improvement follow the injection of 
milk albumin, also the injection of Koch’s tuberculin. But in other cases he had 
seen the reverse happen, possibly because the injections were made at the wrong 
stage. But in this country it was not usual to see cases in an early stage. Dr. 
Cochrane had pointed out that the injection method was harmful in early cases, 
and he (Dr. MacLeod) had found it to be harmful in some of the late ones. 

He thanked all those who had spoken, but it was too late to argue the 
points raised. 
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